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Speaking of General Science.. 


everyone expects to find some treatment of such topics as: 


atomic energy 
conservation 
communication 


weather 





But... in 
GENERAL SCIENCE TODAY 


you will find an unusual treatment because 


@ atomic energy is treated in terms of its constructive uses 
in words that will interest and inform. 


@ conservation applies to human resources and to urban 
situations as well as to traditionally treated topics. 


. communication is treated as a science in itself. Effective 
communication is emphasized ‘instead of restricting the 
treatment to the technological devices used to communi- 


cate. 

@ weather is given more than traditional attention. The 
use and interpretation of maps is explained in unique 
fashion. 


Latest addition to the Dynamic Science Series 
Dynamic Biology Today 


Chemistry Today Dynamic Physics 


RAND MOSNALLY & COMPANY 
P. O. Box 7600 Chicago, Illinois 
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Highly schematic drawing shows possible distribution of energy in ultra-high-frequency “over-the- 
horizon” transmission. Effect is similar to that of a powerful searchlight whose beam points into the 
sky. Light can be seen miles away from behind a hill even when searchlight lens is invisible. 


SOMETHING NEW ON THE TELEPHONE HORIZON 





This experimental 60-foot antenna (rear 
view) photographed at the Bell Telephone 
Laboratories in Holmdel, New Jersey. is 
designed for study of “over-the-horizon” 


phenomena. 


BELL TELEPHONE iB 
LABORATORIES 


Improving telephone service for America 
provides careers for creative men in 
scientific and technical fields. 
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Telephone conversations and television pictures 
can now travel by ultra-high-frequency radio waves 
far beyond the horizon. This was recently demon- 
strated by Bell Telephone Laboratories and Massa- 
chusetts Institute of Technology scientists using 
“over-the-horizon” wave propagation, an important 
recent development in the radio transmission field. 


This technique makes possible 200-mile spans 
from station to station, instead of the 30-mile paths 
used for present line-of-sight transmission. It opens 
the way to ultra-high frequencies across water or 
over rugged terrain, where relay stations would be 
difficult to build. 


In standard microwave line-of-sight transmission 
the stations are so spaced that the main beam can 
be used. But some signals drop off this main beam 
as it shoots outward into space. They reach distant 
points beyond the horizon after reflection or scat- 
tering by the atmosphere. The greater power and 
larger antennas of the “over-the-horizon” system 
permit recapture of some of these tiny signals and 
make them useful carriers. 











THIS MONTH’S COVER. . . Who’s behind the wheel 
of science in the schools of America? Elementary 
teachers, as well as high school teachers, and college 
instructors! We present our cover as a tribute to 
those persons NSTA serves in its effort to bring teach- 
ers at all levels toward a common goal—the improve- 
ment of science instruction. We hope the pages 
of TST will help those persons behind the wheel 
drive down another school year with enthusiasm 
and effectiveness. 





Dear Sir: 


I’m 12 years old going into the 8th grade, and very 
interested in science. I take a little time out of every 
day for my study. At the moment I am specializing in 
mineralogy, and a touch of chemistry and atomic energy. 
I hope to become a science teacher or scientist. Either 
way, I'll do my best. That is why I am writing to you. 

I’m running low on information, which is important, 
if I’m going to complete my studies, and “theories.” 
Will you please send me any publications or pictures of 
sciences, or anything else that might help. Thank you 
very much. 

Gratefully yours, 
Miss FRANCENE PELTONEN 
Plymouth Rock, Massachusetts 
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Enclosed please find my payment for renewal of 
my membership in the Association. I have retired 
from active classroom work but still want to continue 
membership and receive The Science Teacher which 
I so much enjoy. Congratulations on the fine work 
the Association is doing and best wishes for continued 
service. 

CoRDELIA STILEs 
Milwaukie, Oregon 


I wish to acknowledge receipt of your letter wherein 
you inform me that I have been selected to receive a 
First Award in the 1955 program of Science Achieve- 
ment Awards for Students. Allow me to extend my sin- 
cere thanks and appreciation for the opportunity which 
your Association offered me as well as other students to 
enter such a contest. Your organization as well as the 
American Society for Metals which made this program 
possible should be congratulated in promoting scientific 
endeavor and thought among the youth of America. 


ALFRED L. GOLDBERG 
Providence, Rhode Island 


Thank you very much for the beautiful Life Member 
certificate. I shall have it framed and hang it in my 
chemistry laboratory. I hope my students will become 
as familiar with this certificate as they do those of 
other professional organizations that you see hanging 
in the offices. 

I’ve taught quite a number of years. Among the best 
groups of students I’ve had are my present chemistry 
classes. I don’t know where all this “deterioration of 
student body” is—but it isn’t here. I do find that a 
number of forces are at work to discourage students 
studying mathematics/science that raise questions in 
one’s mind. 

ELMER A. FINCH 
Amityville, New York 


I wish to thank you for the many services I have 
received as a Sustaining Member. The special mailings 
you send are excellent and are widely used in our 
science department. The book, “Ford at Fifty,” was 
in great demand, particularly by our boys in voca- 
tional classes. 

MILDRED PARKER 
Hutchinson, Kansas 


Being an overseas member of the NSTA, I would 
like you to know how much I appreciate the Packet 
Service. It brings a lot of useful material and tells 
us quite a lot about your country. One day, perhaps, 
we might have some similar type of service out here. 


ANNE MArTIN 
Sydney, Australia 
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The Journal of the National Science Teachers Asso- 
ciation, published by the Association, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Membership 
dues, including publications and services, $4 regular; 
$6 sustaining; $2 student (of each, $1.50 is for Journal 
subscription). Single copies, 50¢. Published in Feb- 
ruary, March, April, September, October, and Novem- 
ber. Editorial and Executive Offices, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. Copyright, 1955, 
by the National Science Teachers Association. En- 
tered as second-class matter at the Post Office at 
Washington, D. C., under the Act of March 3, 1879. 
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MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
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Active Membership anewei $4.00 
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Cis ing 


in the November issue of The Science Teacher 

@ Reflective Thinking as a Purpose in Science 
Teaching 

® Science Demonstrations for Improved Learning 


® Developing Science Atmosphere in Elementary 
Classrooms 


@ A Research Study in the Learning of High School 
Chemistry 
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Has the U. S. Office of Education abdicated its role as 
the Federal Government’s agency for educational respon- 
sibility in the field of science? 

Five years ago the Office staff included six specialists 
in fields of science, and engineering. Today, only one 
and one-half remain—Dr. Paul E. Blackwood (half-time 
in elementary science education) and Dr. Henry H. 
Armsby (full-time in engineering education). At the 
secondary school level, there is only such attention as 
the Specialist for Mathematics (Dr. Kenneth E. Brown) 
can spare from other responsibilities. 

First departure was the Specialist for College Physics— 
Dr. Bernard Watson, who went to the Operations Research 
Laboratory of Johns Hopkins University. Next was the 
re-assignment of Dr. W. Edgar Martin (biological science) 
to other, non-science activities. Two years ago Dr. Philip 
G. Johnson resigned to return to Cornell University to 
head up that institution’s science education program. One 
year ago Dr. Glenn O. Blough followed suit, this time 
the University of Maryland being the lucky institution. 

Meanwhile, concern about the extent and quality of high 
school science teaching grows wider and deeper. Pro- 
fessional societies in fields of science, engineering, and edu- 
cation and business-industry groups are providing an in- 
creasing number of aid programs. Within the government, 
the National Science Foundation has apparently been 
handed the ball and is trying—with good success—to score 
the touchdown. 

Greatly needed, it seems to me, is vigorous and prompt 
resumption of USOE’s traditional research and fact-finding 
activities in relation to science teaching in the high schools. 
Either the Office should hire a Specialist for Secondary 
School Science and let him get going, or else it should 
contract with one or more appropriate agencies to get 
some needed jobs done. USOE statistics on high school 
science enrollments and related topics are nearly ten years 
old (based on 1947-48 and published in 1950). 

Actually there are no recent, reliable statistics on a nation- 
wide basis to support (or to refute) such oft-quoted state- 
ments as: “Half the nation’s high schools do not offer 
chemistry” and ‘“‘The per cent of students taking physics has 
dropped from 19 to less than 5 per cent since 1900.” (This 
latter statement is misleading and almost meaningless because 
the per cents are based on the total four-year enrollment; 
also because of the changes in the functions, curricula, and 
student population of highschools during half a century. 
Knowing the per cent of graduates having taken physics or 
the per cent of capable students who by-pass physical science 
and mathematics would be much more useful information.) 

Better information and up-to-date statistics would help 
all the action groups to design more solid, more helpful aid 
programs. A USOE Specialist for Secondary School Science 
(an appointment almost promised for last July 1) is needed 


osut-H. Chit 
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BASIC TEXTS FOR TODAY'S 
ELECTRONICS-MINDED YOUTH . . . 


“BASIC VACUUM TUBES AND THEIR USES” 


by Rider & Jacobowitz 


A simpliied introduction to the vacuum tube. Start- 
ing with a brief history of vacuum tube development, 
this basic text leads the reader along a carefully 
planned, step by step examination of all the basic 
types of vacuum tubes. Includes many illustrations, 
charts, graphs. 


PAPER: 208 pp. 5% x 8%”.... . only $3.00 
CLOTH: 208 pp. 5% x 84%”... _.only $4.50 
“OBTAINING AND INTERPRETING TEST 


SCOPE TRACES’’ - 


by John F. Rider 


A complete explanation of waveforms appearing on 
the oscilloscope screen, with more than 800 waveform 
illustrations to show the ideal, practical, and distorted 
versions of each of the most-commonly encountered 
scope traces. Covers scope traces of all types: AM & 
FM radio receivers, TV receivers, audio amplifiers, 
power supplies, test equipment. A thoroughly prac- 
tical text that tells and shows how to apply the oscillo- 
scope! 

PAPER ONLY: 192 pp., 5%4 x 8%”, illust., only $2.40 


“HOW TO USE METERS” 
by John F. Rider 


Explains everything about using all types of meters: 
what to use, where to use it, how to use it. A must 
for science students! 


PAPER ONLY: 160 pp., 5% x 814”, illust., only $2.40 


“HOW TO USE TEST PROBES’”’ 
by Ghirardi & Middleton 


Written by two of America’s leading electronics ex- 
perts, this book provides a clear, easy-to-understand 
introduction to test probes, their uses and construc- 
tion. Complete step by step explanations, with prac- 
tical examples of results and effects. 


PAPER ONLY: 176 pp., 5% x 84”, illust., only $2.90 


“HOW TO USE SIGNAL AND SWEEP 
GENERATORS” 

by J. Richard Johnson 

A how-to-do-it book that clearly explains the use of 
these important testing devices. Covers every major 
tvpe: AM signal generators, FM and TV sweep gen- 
eretors, test oscillators, marker generators, calibra- 
tors. Includes basic principles of operation; controle 
and acjustments; maintenance. 

PAFER ONLY: 144 pp., 5%4 x 81%”, illust., only $2.10 


‘FUNDAMENTALS OF TRANSISTORS’ 


by Leonard Krugman 

A clear, easy-to-understand explanation of transistor 
characteristics and operation, written by one of the 
pioneers in transistor development. 

PAPER ONLY: 144 pp., 5% x 8%”, illust., only $2.79 


Please mention Tue Sctence TEACHER when you write. 


“BASIC ELECTRICITY” 
“BASIC ELECTRONICS” 


by Van Valkenburgh, Nooger, & Neville, Inc. 


THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 


This is the fabulous ““Common-Core”’ training 
course so successfully used by the United States 
Navy! Over 25,000 Navy trainees have already 
mastered the basics of electricity and electronics 
this new “learn by pictures” way and now, for 
the first time, this same material is available to 
civilian schools! Over 1,700 big “‘show-how” 
drawings make every phase picture clear—these 
illustrations actually make up more than half 
the entire course! 


Here’s how these picture courses work: every 
page covers one complete idea, and there’s at 
least one big drawing on that same page to illus- 
trate and explain the topic covered. ‘‘Demon- 
strations’’, plus review pages at the end of every 
section, highlight the important points just cov- 
ered. Written in clear, everyday English, they 
present basic electricity and electronics as they’ve 
never been presented before! 


Vol. 1 and 2 of “Basic Electricity” cover DC 
components and circuits ; Volumes 3 and 4 cover 
AC components and circuits; Volume 5 covers 
AC and DC motors and machinery. 


Volume 1 of “Basic Electronics” covers Diodes 
& Power Supplies: Vols. 2 and 3 cover Ampli- 
fiers & Oscillators; Vols. 4 and 5 cover Trans- 


mitters & Receivers. 


PAPER EDITION— 


5 separate volumes (6” x 9”) approximately 
120 pages each. ‘Total cost for either the 5-vol. 
“Basic Electricity” or 5-vol. “Basic Electronics” 
series is only $9.00. 


CLOTH EDITION— 


Consists of exactly the same material, but all 5 
volumes of each course are bound in a single 
volume. One volume includes all of “Basic 
Electricity” . . . one volume includes all of 
“Basic Electronics.” Price: $10.50 each. 


ORDER YOUR REVIEW COPIES TODAY! 


JOHN F. RIDER PUBLISHER, INC. 


“Texts Tailored to Teach’ 
480 CANAL ST., N. Y. 13. N. Y. 
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ON MASTER DITTO STENCILS 
Features: 


SAVES TIME 


for the teacher. 


300 COPIES 

from one stencil . . 3000 copies 
from one stencil pak. 

FITS 

any ditto machine 8% x 11 


stencils. 

ACCURATE 
proportional scientific drawings. 
EXCELLENT 


for test and instruction periods. 


TEACHER 


need not be an artist or window 
copier. 











VA RI ~ PA K contains ten different master ditto stencils (101-110) 








GENTLEMEN: —_ 
Please send me the following master stencil pak (s). 
CHECK [] MONEY ORDER [] ENCLOSED 
[-] No. 100—Vari-Pak (101-110)... ___- $1.95 [-] No. 106— 10 Nervous System _.... ..$1.95 
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Understanding starts here 


Used extensively in school labora- 
tories, the AO Spectrometer affords 
a satisfying learning experience for 
both teacher and student. The 
extreme accuracy of the instrument 
allows precise demonstrations by the 
teacher as well as precise proofs by 
the student. In the realm of physical 
measurement the high precision of 
spectrometer experiments affords an 
effective stimulus to student interest 
and respect for the experimental 
technique. 









Teachers say: 


“AO SPECTROMETER 
Fundamental in 
teaching basic 

Optical Principles” 


AO Spectrometer with Accessories 


Dependably accurate, it provides a 
means for the measurement of angles, 
refractive index and dispersion, as 
well as the determination of wave 
length and the demonstration of emis- 
sion spectra and spectrochemical 
analysis. 


American 


()ptical 


INSTRUMENT DIVISION, 
BUFFALO 15, N.Y. 
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Articles published in THE SCIENCE TEACHER 
are the expressions of the writers. They are 
not a statement of policy of the Association 
or the Magazine Advisory Board 


The National Science Teachers Association 
is a department of the National Education 
Association and an affiliate of the American 
Association for the Advancement of Science 
Established in 1895 as the NEA Department 
of Science Instruction and later expanded as 
the American Council of Science Teachers, it 
merged with the American Science Teachers 
Association and reorganized in 1944 to form 
the present Association 
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SMALLWOOD BIOLOGICAL CHARTS 
Invaluable ‘aa peed me and Biology 


UP-TO-DATE 
EASY TO UNDERSTAND 


DETAILED 
BUT NOT COMPLICATED 


30 BOTANICAL 
CHARTS 


with more than 400 drawings 


30 ZOOLOGICAL 
CHARTS 


with more than 350 drawings 


SIZE: 24 x 36 INCHES 
with 


NON-GLARE, WASHABLE 
PROTECTIVE COATING 


Available for Constant 
Pupil Reference 











No. 6940 


NO. 6939—BOTANICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, 
Set, $27.50; Mounting: Round Steel Base on Rollers, Set $37.50 

NO. 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or Wall Bracket Mounting, 
Set, $27.50; Mounting: Round Steel Base on Rollers, Set $37.50 


NO. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 Zoological Charts, 
Set, $45.00; Mounting: Round Steel Base on Rollers, Set $55.00 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. T Chicago 10, Illinois, U. S. A. 
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IN THE EARLY YEARS OF THIS CENTURY science 
was identified by most people with progress and 
human betterment. People generally had the idea 
that the world was sure to get better as man’s scien- 
tific knowledge increased. 

Luther Burbank with his creation of new fruits 
for the dinner table, Thomas Edison with the elec- 
tric light and the phonograph, E. E. Slosson with 
his book Creative Chemistry which showed the bene- 
fits of chemistry in the service of man, and then 
the wonder drugs of the biochemists—all were evi- 
dences in those optimistic years that a steadily 
rising standard of living and a bettering world 
would result from the extension and application of 
science. 

In somber contrast to this early 20th-century 
optimism, many people are today affected with a 
profound skepticism about the values of science, 
and the earlier notion of inevitable progress through 
expansion of knowledge is now a shattered illusion. 
Science is identified with trouble as well as with 
betterment. The atomic bombs dropped from 
American planes on Nagasaki and Hiroshima stand 
in the eyes of a large part of the world as a sign 
that science may destroy the human race. 

It is almost popular to be a modern Jeremiah. 
Albert Einstein told us that if he had his life to 
live over again he doubts that he would become a 
scientist. Walter Lippmann writes of the “pre- 
cipitate and catastrophic decline of western society.”’ 
Bertrand Russell, on the occasion of his 80th birth- 
day, looks back and doubts that the world has 
grown any better during his lifetime. Perhaps, 





An address delivered March 24, 1955, to the National Science Teach- 
ers Association at its Third National Convention, Cincinnati, Ohio 
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By ROBERT J. HAVIGHURST 


Professor of Education, The University of Chicago 


indeed, we of this century have failed in the com- 
plex business of living peaceably and constructively 
as societies and nations. 

If we have failed in our century and in our part 
of the world, it is because we, as a society and a 
nation, have not made the right choices. It is not 
because we have suffered misfortunes due to 
drought, flood, or a new ice age. It is not because 
of something we could not possibly control, such 
as a collision of our earth with a large asteroid. 
It is because we have not used our resources, our 
power, and our knowledge wisely enough. 

Some people might argue that we, in our part of 
the world, have not been really free to choose. They 
might argue that some uncomfortable choices have 
been forced upon us by our foreign competitors. 
If we were in the position of the horse thief who 
was given his choice between being hanged with a 
rope or with a buckskin belt, we might not appre- 
ciate the opportunity. What is the value in choos- 
ing between two equally bad alternatives? But I 
cannot agree that our actions as a nation, either in 
foreign or domestic affairs, have been dictated or 
determined by the actions of our adversaries in 
the cold war, though of course our actions have been 
partially a response to actions of other nations. If 
any nation has been free to choose, to take the 
initiative, in its foreign or domestic policy during 
the 20th century, that nation is surely the United 
States of America. 


What Is Intelligent Choice? 


Intelligent choice is an activity with three aspects: 


1. Recognizing that a choice may be made among 
possible alternatives. 








2. Foreseeing the consequences of action along each 
of the alternative lines. 
3. Choosing the better of the alternatives. 


When a person buys an automobile, or a suit of 
clothes, his behavior usually demonstrates these 
aspects of the choice-making process. It seems that 
when the choice concerns some tangible object, 
intelligent choice-making proceeds more easily than 
when it concerns a less tangible object. 

For example, the elements of intelligent choice 
are more likely to be well followed in buying clothes 
than in choosing a candidate for Congress. Even 
such highly personal choices as choosing a vocation 
and choosing a mate are likely to be made with less 
consideration of possible alternatives than the more 
limited choices of where to go for a vacation or 
what kind of a house to rent. This is partly because 
the consequences of the vocational and mate choices 
are more far-reaching and more emotion-laden than 
the consequences of the latter choices. One has 
strong emotional impulsions to the deeper personal 
choices. 

We have been thinking about personal choices, 
great and small. But there are also societal choices 
which we make, directly or through our representa- 
tives. 


Should the United States have entered the 
League of Nations after World War I? 

Was it a wise choice to drop the A-Bomb on 
Hiroshima and Nagisaki? 

Should Congress have passed the McCarran Sub- 
versive Activities Control Bill over President Tru- 
man’s veto? 

Should we have rigid or flexible price supports 
for agricultural commodities? 


These choices which we make in collaboration 
with other citizens, we know are as important for 
us as individuals as are the more personal choices 
which we make alone with ourselves. 


The Importance of Active Choice in the Modern 
World 


It is hardly more than a truism to say that choices 
are more far-reaching in the modern world than 
they were in a simpler society with a simpler tech- 
nology. When the farmer of the midwest a century 
ago chose to plant corn or wheat, to keep one team 
of horses or two, to vote Whig or Democrat, to start 
his son on a new farm or to let him read in a 
lawyer’s office in town, he was making choices which 
affected his own family and, in a limited way, his 
community and his nation. But the midwestern 
farmer of today chooses whether to plant corn or 
soybeans in the light of the world market and in 
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terms of the government agricultural program; he 
chooses whether to buy a new tractor, a new auto. 
mobile, or a corn-picker, and in so doing he affects 
the welfare of a million workers in the industria] 
centers of the nation; he chooses whether to vote 
Democrat or Republican, and in so doing he affects 
the lives of people in Germany and Japan; he 
chooses whether to encourage his son to stay on 
the farm or to go to the University and take an 
engineering degree which will carry him to a 
career in some far corner of the world. This present- 
day farmer has a longer reach with his choices. He 
controls many iron horses where his great grand- 
father had only three or four on the hoof. He must 
choose, and choose actively. He cannot sit back 
and allow the seasons with their duties to determine 
the major doings of his life. 

The complexity of men’s choices has grown, 
while the quality of these choices has not improved 
very much, and perhaps has grown worse. 

How can men improve the quality of their 
choices? Does scientific knowledge or scientific 
attitude affect the quality of one’s choices? What 
areas of choice are most affected by science? 


The Functions of Science in Choice Making 


There are two possible ways by which science 
can improve the quality of choice. One is to provide 
information on the basis of which better choices can 
be made. For instance, weather forecasting permits 
people to choose more intelligently what their work 
or travel plans should be for the next few days. 
Vocational choice is made more satisfactory by the 
scientific knowledge available on aptitudes and 
interests of people in relation to vocational success. 
Population policy for a nation or a society can be 
determined and executed more efficiently through 
using scientific knowledge concerning the relation 
of population to other factors and through scien- 
tific knowledge concerning birth control. Con- 
sumers can choose automobiles and washing ma- 
chines and brands of canned food more wisely by 
using scientific knwoledge concerning the qualities 
of these products of modern technology. 

The other way by which science can improve the 
quality of choices is to teach people a method of 
making better choices. Through science we have 
learned to make better choices in the construction 
of machines of all kinds, in the growing of grain 
and fruit and vegetables, in the breeding of animals. 
We have learned to make better choices in these 
areas because we have learned a method of ap- 
proaching and studying problems. 

But perhaps we are no wiser in our choices in 
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more complex situations, and in situations which 
involve intangible rather than material values. 

Still, I am convinced that we must rest the case 
for the importance of science in intelligent choice 
on the advantages that science will give us in our 
methods of choice-making, as well as on the ad- 
vantages that we get from scientific information. 

If I had made this statement 20 years ago to a 
group of science teachers, or to almost any group 
of thoughtful men and women, I think they would 
have agreed with it. But now, there is surely wide- 
spread disagreement with this kind of statement. 
Because we have failed to make the right choices 
on momentous occasions, because people now doubt 
the inevitability of progress, there is a strong cur- 
rent of doubt over the possibility of using the scien- 
tific method in the great affairs of life. It is said 
that this method is no more than a tool to help 
people act efficiently in their technology—it may be 
good for splitting the atom, but not for deciding 
how to use atomic energy. 

There are many people who say that we cannot 
trust man’s reason, fortified by the scientific method, 
to do the basic job of decision-making today. 

As science teachers we now stand at a crucial 
point. We are being called upon to give up the old 
claims about the applicability of the scientific 
method in the political, economic, and social affairs 
of men, and to restrict ourselves to teaching tech- 
nology and the theory underlying technology. 

In a sermon entitled “Christ is Coming,” evangel- 
ist Billy Graham speaks of the possibility of the 
destruction of life on the planet by modern scien- 
tific weapons, and says,’ “There is a growing uni- 
versal awareness that, as a society, we have our 
backs to the wall and that the storm is about to 
break in all its fury. ... We as a race have reached 
the end of our illusive humanistic dreams. There 
will still be progress, but it must be God’s kind of 
progress. .. . We need not lose faith, but we must 
transfer our faith from man and his progress to 
God and His progress.” He goes on to cite the 
biblical predictions of the second coming of Christ, 
and says, “There is no possibility that the nations 
of the world will solve the basic problems of human 
nature until Christ comes again.” 

If this means anything, I suppose it means that 
Billy Graham believes that man’s reason, aided by 
the tools of science, is unable to cope with the com- 
plexities of the world today. 

There is another group who also mistrust human 
reason and who have a strong appeal to a substantial 





‘“Christ Is Coming.” 


Minneapolis, Billy Graham Evangelistic 
Association, 1955. 
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section of America. I shall call them the neo- 
conservatives. They like to call themselves con- 
servatives, but that is too good a name to be 
monopolized by this group. They go back to 
Edmund Burke and Lord Disraeli, the great leaders 
of British Conservatism when it was at its height. 
They come on down through academic voices such 
as Professor Irving Babbitt and Paul Elmer More, 
to a contemporary spokesman such as Professor 
Russell Kirk whose book, The Conservative Mind, 
has met with considerable approval in certain Amer- 
ican circles today. 

Essentially, this group of people tell us that we 
have made a mess of things in this century, and 
the cause is that we have relied too much on man’s 
reason and man’s experimenting with new ways of 
conducting human affairs. They call on us to go 
back to Tradition, back to a more aristocratic order 
of society, and to find in the 18th century the cure 
for our 20th century problems. Kirk sets out six 
canons of conservative thought for today, of which 
the last two are:? 


Faith in prescription and distrust of “sophisters 
and calculators.” Man must put a control upon 
his will and appetite, for conservatives know man 
to be governed more by emotion than by reason. 
Tradition and sound prejudice provide checks upon 
man’s anarchic impulse. 

Recognition that change and reform are not 
identical, and that innovation is a devouring con- 
flagration more often than it is a torch of progress. 


Let us recognize at once that there is much truth 
in this conservative criticism of present-day-society. 
But there is peril in the neo-conservative solution 
for our problems. It is true that men are governed 
more by emotion than by reason. But what is to 
be done about this? The neo-conservative pro- 
posal is that we return to tradition, prejudice, and 
prescription in place of trying to build up men’s 
reason. 

Our proposal must be to build up man’s reasoning 
powers through education and the tools of science. 

The neo-conservative doctrine can be very at- 
tractive to people who are disillusioned about the 
probability of progress, unhappy over recent social 
and political changes, and uncomfortable about the 
world we live in today. But it is a dangerous doc- 
trine—this mistrust of man’s reason and reason’s 
tools of science and mathematics. 

Tradition will not guide us to choose intelligently 
in a changing world. Prejudice will not help us 
to meet the situations we shall encounter in a world 
that is in revolution against the aristocratic, colonial, 


2 Russell Kirk, The Conservative Mind, pp. 7-8. 
Regnery Company, 1953. 
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and ethnocentric preconceptions of the 18th and 
19th centuries. Prescription—who is to prescribe 
what men should believe in the twentieth century? 

Science stands for the active human intelligence 
applied to the problems of today and tomorrow. 
Science can accept and make use of the experience 
of the past, which is tradition, but science depends 
much more on the experience of the present reality. 


The Science Teacher and the Problem of 
Intelligent Choice 


The science teacher at any level—elementary 
school to graduate school—is always doing three 
things simultaneously. He is teaching knowledge 
relevant to some goal, he is teaching or illustrating 
a method of gaining knowledge, and he is exemplify- 
ing an attitude toward action, or choice-making. 

As a teacher of knowledge the science teacher 
must be concerned with what knowledge is relevant 
to the goals of education, and recognize a variety 
of goals, ranging from the choice of and prepara- 
tion for an occupation to the goals of competent 
citizenship and a sound philosophy of life. The 
test of relevance is whether the knowledge is useful 
for important choices which people must make. 

As one who is teaching or demonstrating a method 
of gaining knowledge, the science teacher should 
show where this method applies and also what its 
difficulties are in complex non-laboratory situations. 

As one who is exemplifying and teaching a way 
of making intelligent choices, the science teacher 
should work with students on the making of choices. 
He should work with them on discovering and 
formulating the criteria for wise choices. 

Recently a teacher of civics told me how she 
was teaching her senior high school pupils to try 
to exercise intelligent choice in a local election. 
She asked them which mayoral candidate they were 
for, without indicating her own choice. Then she 
asked them to write their reasons for favoring one 
or the other candidate. Although the class gave a 
majority of four to one for one of the two candidates, 
their reasons for favoring their own choices showed 
a great overlapping. In other words, different stu- 
dents favored different candidates for the same 
reasons, such as “he will do a better job of garbage 
collection,” “he will reduce crime,” “he will reduce 
gambling,” and there were others who said, “he 
will make gambling easier,’ and others who said, 
“he has seven children.” Now she had a good 
teaching situation. Were these really their reasons 
for favoring one or the other candidate? If so, 
perhaps they had better study the candidates more 
carefully so as to choose more surely the one who 
would do the best job of crime reduction, or garbage 
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collection, et cetera. Or were these reasons merely 
rationalizations after they had already chosen their 
candidate on some other, unexpressed basis? 

This was good teaching about choice-making, 
and the science teacher can find many analogous 
opportunities, in connection with problems where 
scientific information as well as scientific attitudes 
are relevant to the choice. Such matters as: 


Fluoridation of water supply 

Cigarette smoking as a possible cause of lung cancer 
Pros and cons of toll roads 

Public versus private development of water power 
The controversy over optimum population size 


There are criteria for wiser choice-making, which 
the science teacher can teach and exemplify. They 
are: 


1. Have the probable consequences of the alternative 
choices been explored as carefully as is reasonably 
possible ? 

2. Have the probable consequences of the alternative 
choices been evaluated against a scale of demo- 
cratic ethical values? 


In general, the science teacher can help his stu- 
dents get into the habit of looking for facts and 
reasoning about facts in making choices with 
respect to the major issues in human affairs. In 
doing this, he and his students will see that science 
is always the champion of reason and the enemy 
of tradition. Reason may use tradition, but tradi- 
tion must not be permitted to dominate reason. 
Science stands for the active intelligence, guided 
by experience and tradition, and by observation of 
changing reality. The intelligent choice of 100 
years ago is not always the intelligent choice of 
tomorrow. 

If we do our jobs as science teachers, and if 
other people do their jobs, too, perhaps we may 
be optimistic about the future. Perhaps we may 
share the limited optimism of two of our scientific 
colleagues who stand at the end and the beginning 
of distinguished scientific careers. 

Dr. Anton Carlson, speaking toward the close 
of a long and distinguished career, has said:* “I 
dream of a day when our leaders will actually put 
the principles of science and democracy to work in 
our land, in politics, in industry, in trade, in educa- 
tion; when understanding will more than hold its 
own against superstition, guile, and greed, when 
force is replaced by conference, compromise, and 
approximate justice in all our domestic and foreign 

3A. J. Carlson, Science, V. 117, p. 701-3 (June 26, 1953) Address 


to the American Association for the Advancement of Science 
(Please continue on page 242) 
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TOWAIRD IRACIAIL INTEGRATION 


By FRANK E. WOLF 
Monroe-Woodbury High School, Monroe, New York 


THE FOLLOWING SERIES of demonstrations and 
experiments is presented with a triple purpose. 
First, it is hoped that the procedures and outlines 
will be helpful to teachers who work in the general 
subject area covered. Second, it is hoped that 
more teachers will endeavor to work in the area 
covered, as a means of implementing the vast social 
integration which is due to follow the Supreme 
Court’s May 17, 1954 ruling. Third, United 
States’ foreign policy, as it relates to winning allies 
abroad, makes it imperative that we sweep before 
our own “racial” (more properly ethnic) doorstep. 
For if we are to earn the friendship of Asiatics and 
other peoples of color, we will have to exhibit greater 
understanding of these peoples. It is hoped that 
the following materials will help other teachers, as 
it has helped the writer, to teach for the attainment 
of better intercultural relations. 

There are many questions concerning the efficacy 
of teaching factual material in order to alter the 
emotionalized prejudices. However, where the law 
provides penalties for discrimination, the manifes- 
tation of overt emotionalized prejudice is reduced. 
For the moment, the person, against whom emotion- 
alized prejudice ordinarily results in discrimination, 
is less likely to be affected by the beliefs of others. 

On the other hand, the intellectual prejudices, 
i.e., those due to social pressures, misinformation, 
lack of information, habit, superstition, ignorance of 
effect upon others, style or fad, and tradition or 
folklore, are likely to be altered by factual material 
presented in a democratic classroom atmosphere. 
On this theme, Danielson wrote, “. . . in teaching 
the importance of the use of the scientific method 
and the changes that have come about in society 
as a result of its use, the science teacher has an 
opportunity to indicate the number of areas in 
present living where racial superstitions still 
persist.” ! 

Similarly, Denemark wrote, “. . . move students 
emotionally, yes, but accompany this by the clari- 
fication ‘of the scientific base upon which such 
healthy attitudes rest.”* Finally, Stagner gives 
this support to the view that prejudiced attitudes 
may be altered, “. . . attitudes are virtually pure 





_*E. O. Danielson, and Others, “Emphases for Intergroup Education 
in Secondary School Science,” The Science Teacher, XVI (February, 
1949), p. 13. 


2George W. Denemark, ‘School Versus Prejudice,’ Educational 
Leadership, VIII (December, 1950), pp. 144-148. 
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effects of environment, hence are easily modified.” *, 
and “. . . traits are modified chiefly by learning new 
ways of perceiving and reacting to situations.” * 

In addition to the authorities quoted, the writer 
has had at least three successful experiences using 
the following materials. One such experience was 
in a New York City high school, where a child 
asked, “Teacher, how can we cure the disease of 
prejudice?” Last year in Burma, the writer had 
two opportunities to use these materials. One was 
in the writer’s host high school in Bassein. The 
other was by request of a fellow Fulbrighter in 
Moulmein. 

In Bassein, some students changed their prej- 
udiced belief that a light-skinned Chinese girl had 
lighter blood than a darker-skinned Dravidian 
boy. In Moulmein, similar results were obtained 
when the question arose concerning the hemoglobin 
content of a darker-skinned Burmese who was a 
member of a sub-ethnic group—Mon, as compared 
with a lighter-skinned Burmese who was a Karen. 

These examples of factual material changing 
persons’ prejudices, to open-mindedness in light of 
overwhelming scientific factual material, create con- 
fidence in our endeavors toward racial integration. 

To try to answer the question, “Are there dis- 
cernible differences between the blood systems of 
different ethnic groups?’’, the following activities 
may be conducted. 


I. Experiments and Demonstrations 
A. Examination of white blood cells: 


1. Volunteers from various ethnic groups, 
who have been prepared with letters 
from home, are given finger punctures. 


2. A drop of blood is mixed on a slide with 
a drop of three percent acetic acid which 
has been lightly colored with crystal 
violet. 

3. After standing on the slide for a few 
minutes, the blood is examined under 
the high power objective. 


4. Different kinds of white blood cells will 
be observed in each sample and each 
type of white blood cell will be found 
in each sample. 


® Ross Stagner, Psychology of Personality, New York: McGraw-Hill, 
1948, p. 162. 


4 ibid, p. 165. 
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B. Examination of red blood cells: 


l. 
a. 


. Red blood cells 


Blood is drawn as above. 
A drop of blood is added to one cubic 
centimeter of physiological saline. 


. One drop of the above cell suspension is 


placed on a slide under the microscope 
and allowed to stand for a few minutes. 


. Meanwhile, a piece of paper is punctured 


to produce a small hole and is inserted 
in the ocular of the microscope. 

are examined and 
counted per area as seen through the 
small hole. 


. Red blood cells will be found in approx- 


imately equal numbers, the number 
having no relation to the ethnic grouping. 


C. Blood typing: 


1. 
é. 


wn 


Blood is drawn_as above. 

Medium suspensions are made in phys- 
iological saline, one drop of blood to one 
cubic centimeter of saline. 

A slide is divided by a single vertical 
line and marked at the left “A” and on 
the right “B” with a marking crayon. 


. At the far ends of the slide, a drop of 


the cell suspension is placed. 


. On the left, a drop of O-typing anti-sera 


A is placed; on the right, a drop of anti- 
sera B. 

Mix each side with opposite ends of an 
applicator stick and allow to stand for 
six minutes. 


. Agitate to overcome rouleaux-formation 


by tapping slide. 
Slides are examined for clumping; do 
not mistake specks of marking pencil 
for clumped cells. 


. Clumping in A alone means type A. 
‘ BR no * Be 

s AB” > AB 

Weal :j » oO 


. Each child may get his type in this 


demonstration; at the same time it has 
been shown that no particular ethnic 
group has a monopoly on any blood 
group. 


D. Whole blood: 


To see the whole blood picture proce- 
dure, refer to The Science Teacher, Feb- 
ruary, 1955, pp. 41-44. Procedures are 
described and comparisons may be made 
as in sections A, B, and C. This activity 
demonstrates the continuity of the blood 
as a tissue. 
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E. Whole blood: 

1. Whole blood and blood plasma may be 
secured from a local hospital. 

2. Observations are made concerning the 
difference between the two. 

3. The effect of oxalate on clotting may 
be discussed as well as the chemical 
and mechanical factors involved in 
clotting. 

4. The generalization of blood type and 
other blood factors, not race, being the 
important consideration in transfusions 
may be made. 


F. Hemoglobin: 

1. Draw drop of blood by finger puncture. 

2. One drop of blood is added to one cc. 
of N/10 hydrochloric acid in a small 
test tube. 

3. Allow to stand for five minutes to bring 
out full color development. 

4. A brown color development indicates the 
release of hemoglobin. 

5. The Tallqvist Scale should not be used 
as it does not adequately demonstrate 
hemoglobin; furthermore, as a measur- 
ing device, it is inaccurate and crude; 
this may lead children to become anxious 
about a sub-normal determination which 
might be normal as shown by the use 
of a more accurate procedure. 

6. Degrees of color development can be 
compared to show that there is no re- 
lationship between the amount of hemo- 
globin and ethnic grouping. 

G. Sickle cells: 
The racists’ theory that sickle cell ane- 
mia occurs only in Negroes is argued in 
Science, November 25, 1949, as follows: 
“The hemoglobins of normal adult 
white and Negro individuals were found 
to be indistinguishable (hemoglobins are 
intrinsic factors in the sickle cells of 
anemic individuals)”.° While most 
medical references to sickle cell anemia 
indicate that it is primarily a disease 
of the Negro race, reference is also 
made ®? to the fact that it occurs in 
Caucasians in fewer cases. However, the 
figures given are usually not compara- 


—— 


5Linus Pauling and Others, ‘Sickle Cell Anemia, A Molecular 
Disease,” Science, CX (November 25, 1949), p. 544. 

®*The Anemias. Indianapolis: Eli Lilly and Company, Fourth 
Edition, p. 38. 

7™“Clinical Notes,’’ Seminar, IX, No. 1 (February, 1947), p. 12. 
(published by Sharp and Dohme, Philadelphia). 
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tive other than that one in forty Negroes 
has sickle cell anemia, while no figure 
is given for Caucasians. 

H. Clotting time: 

1. Draw out pieces of glass tubing to pro- 
duce fine capillary pipettes. 

2. Draw a drop of blood by finger puncture. 

3. Allow the blood to rise in a capillary 
pipette by touching the end to the drop 
of blood. 

4. Every half minute break a small piece 
from the pipette until a thread or clot 
is seen. 

5. Again, clotting time may be seen to have 
no relation to ethnic grouping. 

II. Drawing Inferences 
A. Identifying assumptions: 

1. Indiscernible differences in the blood of 
different groups do not exist. 

2. Slight variations in normal ranges are 
not remarkable. 

3. Large numbers of each group do not 
exhibit greater differences. 

B. Making generalizations: 

1. Human blood is composed of cells and 
a liquid portion which perform the same 
functions in all people. 

2. Human blood may be transfused from 
one human to another regardless of 
ethnic grouping; all types are used for 
transfusions among and between races. 

3. Differences between members of the 
same ethnic group may be greater than 
differences between members of differ- 
ent ethnic groups. 

C. Drawing conclusions: 

1. All elements observed in one _ blood 
sample appear in approximately equal 
numbers in all samples. (“So far as any 
blood experts can tell, there is not a 
whit of difference in the blood of healthy 
persons of any racial group or color.’’)*® 


While it is not expected that these activities will 
destroy the concept of race, it is hoped that attitudes 
towards racism and the accompanying ethnocentri- 
city may be improved.’ It is less scientific to deny 
racial differences between groups than it is to accept 
them while open-mindedly evaluating the individual, 
and scientifically gathering data concerning similar- 
ities and dissimilarities. 





8 A. L. Blakeslee, ‘‘Blood’s Magic for All,’’ Public Affairs Pamphlet, 
No. 145 (November, 1948), p. 9. 

®A useful publication is the monograph, Combatting Prejudice 
Through Science Teaching, by R. Will Burnett, published by the 
National Science Teachers Association. Price $1.00. 
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MAKING PROJECTS SERVE 
OUR INDIVIDUAL NEEDS’ 


By BROTHER |. ANSELM, F.S.C. 


De LaSalle Institute, Chicago, Illinois 


T seems safe to say that science teachers today 

are quite familiar with the project method as a 
means of visual aid in teaching. Science teachers 
have long since come to understand that a project, 
in the broadest concept of the term, implies two 
phases. First, a project is the study of a proposed 
problem, or a series of related problems; and sec- 
ondly, a project is a useful activity the purpose of 
which is to arrive at some definite objective. By 
means of projects, students can feel that here, per- 
haps better than in any other part of the course, is 
an excellent opportunity for lively imagination 
fired with healthy curiosity and supplemented with 
clarity of expression through the use of clever fin- 
gers. Moreover, projects demand that students make 
practical applications of principles often learned 
only in theory. Likewise, through this method of 
teaching, students are called upon to demonstrate 
graphically or to portray visually, thus providing 
the basis for the understanding and interpretation 
of the aspects of the technical knowledge they have 
gained. Projects, then, are challenges to youth 
and, therefore, should be used to full advantage for 
both the teacher and the students. 

Projects should not be assigned at random. If 
assignments are made merely to keep students busy, 
or to supply material for an exhibit or a science 
fair, then I think we miss the real purpose of proj- 
ects. On the other hand, if the projects are given 
for the betterment of the student, or to meet in- 
dividual differences, or to help the special student 
to answer some definite need in our teaching or to 
emphasize some special point in the lesson, then 
they are worthwhile and should be encouraged. The 
point in question depends primarily on some specific 
need one has, or the particular objective one wishes 
to achieve. 

The need for any particular project arises during 
the lesson itself when an illustration becomes neces- 
sary. This need becomes more pressing when some 
design or diagram on the chalkboard fails to convey 





* Presented in a “‘Here’s How I Do It’’ session of the third NSTA 
national convention, March 26, 1955, Cincinnati, Ohio. In _ this 
article, ‘“‘project’”’ means essentially models for use as visual aids in 
teaching. 
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the correct solution to the understanding of the 
principle studied. All of us can readily recall occa- 
sions in class when we were at a loss what to do, 
then looked around for something that would serve 
our immediate purpose, but found none. It was 
just such situations during my early years of teach- 
ing that started me on the general plan of making 
projects to suit my special needs. I went through 
catalogs or called on commercial firms for models, 
only to be disappointed that they did not carry such 
items in stock. Such visual aids have done much 
for me in solving my individual needs and therefore 
do have a place in my teaching. 

A few demonstrations in the use of these models 
will further my method of handling them in a 
given situation. In former days I relied entirely 
on old familiar objects to illustrate different points. 
Thus three simple building blocks of a child helped 
me to explain the rather complex theory of ele- 
ments and compounds, as well as their conversion 
from one substance to another. Again, a_ hard- 
boiled egg served to make clear the idea of the 
structure of a cell. The outer shell of the egg 
resembles the cell wall, the inner underlying mem- 
brane gives a good idea of the plasma membrane, 
while the white of the egg and the yolk represent 
the cytoplasm and nucleus. This proved somewhat 
helpful, but it did not answer the purpose ade- 
quately. Then I spoke to a boy about my plan for 
making a cell out of wood with the several parts so 
arranged that the model could be easily disas- 
sembled. The final result was the construction of 
a simple project that served my need most handily. 
Again, the matter of mitosis presents another diffi- 
culty for the student to master with only one or 
two laboratory exercises of microscopic observa- 
tions. First the mitosis booklet, with which you are 
familiar, was used. This consists of a number of 
pages on which the different phases of mitosis are 
depicted. A mere flip of the pages brought out the 
sequence of the stages to the attention of the stu- 
dent. He has learned something, but the method 
is slow and cumbersome and only one student could 
view it at a time. Flash cards were tried with 
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better results, but even these did not prove ideal. 
Then I found a discarded radio lamp. The paint 
on it was removed with sodium hydroxide. Two 
separate papers with the figures of mitosis drawn 
thereon were prepared—one to be placed inside the 
outer cylinder had a small window cut in it, while 
the other paper was fastened to an inner revolving 
drum. As the heat accelerated the inner drum, the 
figures of mitosis passed by the window. Boys 
found time in their work to watch this project as 
the drum went round and round. It was especially 
helpful to those who had difficulty in understanding 
the process. Thus the radio lamp did the trick 
nicely. Today this project is doing part of my 
teaching and perhaps does a better job than I could 
do with much elaborate technical explanation or dis- 
cussion. This project is also used to illustrate the 
sequence of the stages in other studies; namely, the 
embryology of the chick and the frog, digestion 
and circulation in animals, and the life histories of 
insects and animals. 

The ability to explain clearly the structure of a 
cross section of a nerve fiber, as viewed under the 
microscope, also gave me some trouble. The answer 
came with the use of a piece of telephone cable 
cut crosswise. The insulation on this cable was 
stripped back to expose the inner fine wires. These 
wires represented the several fine neurons com- 
posing the nerve fiber, with each neuron having its 
own insulation or white matter (medullary sheath). 
The core of the wire was a good illustration of the 
axon proper. This illustration gave one student 
the idea of fashioning something in wood in the 
form of a project and his finished work is still 
another model remaining in the laboratory. 

The study of the cross section of the spinal cord 
was not producing the results I had expected. The 
work of a student gave me the solution to this 
problem. Today a model, with parts that can be 
disassembled and then reassembled, illustrates ade- 
quately the relationship of white matter to gray 
matter, as well as the position of the incoming 
sensory neurons to the outgoing motor neurons. 
Even the “hard-to-understand”’ association neurons, 
which must cross over to make the necessary and 
proper connections, are clearly depicted. This 
project has done much to help students grasp a 
clear idea of the structure and function of the spinal 
cord. 

And who of us has not had difficulty in explain- 
ing the difference between the dicotyledonous and 
the monocotyledonous stems? Here four projects 
were constructed to make these ideas clear. First, 
two models were made to show the difference in 
their gross structure; and second, two others to 
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show the relationship of their respective bundle 
arrangement. The two models of the gross struc- 
ture are fixed, while those of the bundles have parts 
that can be disassembled and then reassembled as 
one explains point by point. This building-up type 
of model did much to make the ideas clear to the 
students in a very forceful manner. 

There are any number of similar projects that 
are of daily use in our laboratory to illustrate ideas 
that are apparently hurdles for the students. A 
simple zipper explains the intricate structure of a 
feather and also shows what a bird does when it 
preens its feathers; the structure of a tooth in all 
its parts; the tracheal system in the grasshopper 
and other insects is clarified by two projects; the 
circulation in various animals by special models 
that can be taken apart and then rebuilt; the 
structure of a bud, both longitudinal and cross 
sections, are explained with a model; even the 
typical illustration of the fertilization in the flower. 
What has been mentioned is just a sample of what 
can be done. There seems to be no end to the pos- 
sibilities of these models if we only adhere to this 
principle: if one does not have the particular model 
or project needed, then make it or see that it is 
made. 

Of course there are many projects other than 
those that have been mentioned. These, too, should 
be made to meet your class needs. They are as- 
signed only after careful teacher-pupil planning. 
High school students must be initiated into the 
methods of making collections, identifying the ma- 
terials brought in, and preserving and storing them. 
Collections teach the student the first essentials of 
taxonomy which he will be called upon to use in 
college or in after-school days. To meet this situ- 
ation guide sheets are issued in order to give the 
student the purpose and the necessary preliminary 
instructions so that he can work for himself. Ex- 
periments of different kinds—namely, what sub- 
stances will or will not exhibit osmotic action and 
why there must be a digestive system—are also part 
of the program in order to give the fundamental 
training this type of project requires. These experi- 
ments can also be used immediately to supply the 
particular information the teacher needs for the les- 
son, and thus take much of the burden off his shoul- 
ders. Many of these experiments may fail in the first 
attempts but here is the opportunity to point out 
the reasons why, and to have the students correct the 
errors. Photography, X-ray identification with the 
help of a dentist or doctor, picture collection along 
definite theme topics, and making charts and lantern 
slides by those who are more gifted in the way of 
drawing are all routine procedures in the handling 


229 








of materials. These give the students those special 
techniques for solving future problems. Perhaps 
we even initiate practical research leading to the 
future discoverer or the inventive genius. The 
whole idea centers around the very simple plan of 
“do it yourself.” Isn’t it an educational axiom that 
“we learn to do by doing’? 

To interest students in the making of models is 
not as difficult as one might be inclined to believe. 
I was skeptical when I started, but the students 
soon “caught on” and once they understood the 
point in question, they responded wonderfully. To- 
day I experience little trouble having projects made. 
I think the answer to this question lies solely with 
the teacher himself. If one really wants a certain 
thing, he will take the means to get it. Some may 
simply order some of these projects or models from 
firms, if they can. I think there is a big loss 
here because the student does not become interested 
in this type of work, nor does he receive the train- 
ing it gives. Usually one project follows another. 
Once the student sees what has been done, he can 
easily figure his own project accordingly. Today I 
simply ask the boys if such a model could be made, 
and the students take over. 

Another motivation idea is to suggest that the 
students might like to leave something in the labora- 
tory as they pass on to other courses at the end of 
their sophomore year. This has worked wonder- 
fully. The students become highly interested and 
often surprise me with the things that come from 
their own thinking and fashioning. True, all at- 
tempts will not produce equal success, but it has 
possibilities for the newcomer. Place confidence in 
the abilities of your students and be ready to give 
whatever explanation or instruction that is required 
for the completion of the work. A second effort 
usually results in a fine finished project, for the old 
“trial and error method” still works. It is worth the 
try. 





Foreign Teaching Posts. Positions in Army-operated schools 
in Germany, France, Japan, and Okinawa are available 
for the 1956-57 school year. For further information 
about qualifications, salary, and interviews, write to Over- 
seas Affairs Division, Office of Assistant Chief of Staff, 
G-1, Personnel, Department of the Army, Washington 25, 
p.©. 


Traveling Science Libraries for Small High Schools. The 
AAAS, in cooperation with the U. S. Office of Education 
and the National Science Foundation, has developed plans 
for this experimental program aimed at assisting high 
school students learn more about science and interesting 
some of them to become scientists. The libraries will 
reach six small high schools in ten geographic areas with 
the first unit of books scheduled to arrive in October. Dr. 
Hilary J. Deason is director of the program. 
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Outstanding High School 


Science Texts 


Using Chemistry 


Lanford. Emphasizes chemistry as a science, teach- 
ing principles first. Includes a comprehensive sec- 
tion on carbon and organic chemistry and specific 
material on chemistry in farming, home economics, 
and conservation. A complete section on atomic 
structure and energy. Eight pages of color photo- 


graphs showing applications of chemistry. 


Chemistry for Our Times 


Second Edition 


Weaver and Foster. Treats completely chemical 
facts, principles, and applications. Latest develop- 
ments in agricultural and industrial chemistry. New 
material on nuclear energy and isotopes and the 
Introduces chem- 


ical calculations early and develops them step-by- 


most recent theory of ionization. 


step. Eight pages of four colors. 


Physics for Our Times 


Marburger and Hoffman. Offers a new, modern 
approach and presentation, adapted to the needs of 
today’s high school students. Hundreds of problems 
stress applications of physics in everyday living. 
135 original illustrations and more than 100 photo- 
graphs. Eight pages of color. 
study aids. 


Especially usable 


Laboratory Manuals and Teacher’s Manuals are 
available for all three books; Text-Films for the 
chemistry texts. 


McGRAW-HILL 
BOOK COMPANY, INC. 


New York 36 © Chicago 30 
San Francisco 4 
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A Study of the Nature and Extent of the 


EMPLOYMENT OF LABORATORY ASSISTANTS 


in the High Schools of the United States 


By SAMUEL SCHENBERG 
Supervisor of Science, High School Division, Board of Education, New York City 


ABORATORY assistants are employed in colleges 
and universities, in various industries, and in 
research institutions. They are almost completely 
unknown in the high schools in the United States. 
And yet, more students are studying science in our 
secondary schools today than in our colleges and 
universities. With five or six crowded classes in two 
or more science areas, jammed into short periods, 
the secondary school science teacher finds it ex- 
tremely difficult to prepare the necessary demonstra- 
tions and to set up the laboratory for student ex- 
perimentation. A laboratory assistant can assume 
and carry out many of the non-teaching tasks which 
encroach upon the science teacher’s classroom time 
and free him for his most important duty, teaching. 
Together they can form an education team similar 
to such well-known combinations as the physician 
and medical assistant, the dentist and dental me- 
chanic, and the engineer and draftsman—just to 
mention a few. 
The duties attached to the position of Laboratory 
Assistant in New York City were revised in the 
spring of 1952. They are: 


Duties of the Laboratory Assistant 
(Biology and Physical Science) 


I. Duties in the departmental program of instruction 
and administration. 

1. Prepare, assemble, set up, and distribute ap- 
paratus, equipment, audio-visual aids, mate- 
rials and reagents for the performance of: 

1.1 Teacher-demonstrations in science classes, 
and 

1.2 Individual and group experiments in the 
science laboratories. 

2. .Be present in the laboratory, during laboratory 
periods, to keep set-ups in order, to replenish 
reagents, and to assist the teacher as needed. 

3. Take approved safety precautions in the trans- 
poration of all equipment and supplies to and 
from the science classrooms and laboratories. 

4. Prepare stencils and mimeograph material for 
the use of the department at the request of 
the chairman. 
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II. Duties 


Type official departmental reports at the re- 
quest of the chairman. 

Assist in other ways for the welfare of the 
department as directed by the principal or by 
the chairman. 


maintaining and operating stockrooms, 


preparation rooms, and laboratories. 


A 


~ 


Systematize the storage of apparatus, equip- 

ment, audio-visual aids, supplies, and chemi- 

cals in the science storerooms, preparation 

rooms, and laboratories so that they are easily 

accessible and readily found. 

1.1 Know the hazards involved in the storage of 
scientific equipment and chemicals. 

1.2 Employ approved safety standards and 
methods in such storage and in the use of 
supplies. 


Maintain the apparatus, equipment, audio- 
visual aids, supplies, chemicals, and live ma- 
terial in a usable condition. 

2.1 Make minor repairs. 


. Construct simple pieces of apparatus as needed 


for the performance of demonstrations and ex- 
periments. 

Keep a live inventory of all science supplies and 
a “want-list” so that the needs of the depart- 
ment are known, and requisition equipment and 
supplies from the “S” and “G” lists as pre- 
scribed by the Divisions. 

4.1 Keep catalogues and supply lists on file and 

be familiar with their contents. 


. Keep the contents of the stockrooms, store- 


rooms, preparation rooms, and _ laboratories 

clean, in good repair, and ready for instant use. 

Receive and check the receipt of all science sup- 

plies as they arrive in school. 

6.1 Complete and return the necessary receipt 
forms to the vendors and/or Bureau of 
Supplies as prescribed by the Divisions. 


. Arrange with the Bureau of Maintenance or by 


requisition for major repairs to science equip- 
ment. 


. Take adequate precautions to safeguard all 


science supplies and equipment against break- 
age, spoilage, and theft. 








9. Organize, instruct, direct, and supervise a 
science squad to assist him in carrying out his 
duties. 

10. Never permit his stockrooms or preparation 
rooms to remain unsupervised if squad mem- 
bers are present. 


III. Activities outside the scope of the laboratory as- 

sistant’s functions. 

1. Laboratory assistants are not to be assigned to 
take classes from which teachers are absent. 
Laboratory assistants are not teachers. 

2. Laboratory assistants may not be asked to take 

building assignments. 

Laboratory assistants may not correct Regents 

papers. 

4. Laboratory assistants should not be asked to 
take charge of an audio-visual aids program 
which is conducted on a school-wide basis. 

5. Laboratory assistants are not to be assigned to 
official classes or homerooms. 


Ww 


IV. The laboratory assistant’s day is 7 hours exclusive 
of his time for lunch (Board of Education By-Laws, 
Article XII Section 91 Par. 4 (d)).! 


All science teachers can readily appreciate the 
tremendous difference the presence of a laboratory 
assistant, performing the above duties, can make in 
a high school science department. Science chairmen 
in New York City feel that he is the key to a 
smooth-functioning science department. With him 
in the department student experimentation and 
teacher demonstrations are carried out on a vastly 
extended scale. Teacher research for new demon- 
strations and experiments is greatly facilitated. The 
morale of the science teacher is immeasurably 
heightened. 

New York City created the position of laboratory 
assistant in 1900. A college degree was required 
until 1920 when the by-laws were amended to per- 
mit high school graduates to apply. In 1946 the by- 

1 Combined circular—H. S. Division Circular No. 174, 


Voc. H. S. Division Circular No. 79, 1951-52 
Principals, dated March 17, 1952. 


1951-52: 
to the High School 


laws were changed to the present qualifications 
which call for college graduation with 6 semester 
hours in approved professional courses and 18 semes- 
ter hours in approved science courses. Appointment 
is based upon the passing of a series of examina- 
tions, including a written examination and a per- 
formance test. The salary has just been increased 
by $400 and will reach a range, from starting to 
maximum, of $3800 to $5300 in July 1956. 

The present New York City budget provides for 
162 laboratory assistant positions in the 54 academic 
high schools and 30 in the 31 vocational high schools. 
There has been a consistent yearly turnover of 
slightly more than 30% for the past 15 years. The 
three main reasons for this high rate are, (1) many 
laboratory assistants remain in their jobs only long 
enough to qualify for teaching positions which carry 
a maximum salary of $7600 (July 1956), and (2) 
others leave for industrial employment at higher 
salaries, and (3) the salary is too low to attract 
college graduates with the required qualifications. 
Because of these reasons it has become increasingly 
difficult to staff our schools with laboratory assist- 
ants. The difficulty has become even more acute 
since the shortage of science teachers has developed. 
Men and women with the qualifications demanded 
for laboratory assistants can find jobs easily outside 
of New York City. The last list of laboratory as- 
sistants, promulgated by the Board of Examiners 
on June 29, 1955, contained only 5 names. We have 
more than three times that number of unfilled 
vacancies. 

An unfilled position for a laboratory assistant is 
of little use to a science department. The question 
of recruitment of laboratory assistants has been dis- 
cussed by association of laboratory assistants, teach- 
ers, chairmen, and principals, as well as by the Board 
of Examiners and the Superintendents of the High 
School Division at headquarters. Four tentative sug- 
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gestions have been proposed as a result of these 
deliberations: ‘ 

(1) Reduce the educational qualifications to high 
school graduation; 

(2) Reduce the educational qualifications to high 
school graduation plus two years of college or 
junior college training; 

(3) Accept those who qualify under (2) above as 
substitute laboratory assistants and give them 
5 years to secure a bachelor’s degree; and 

(4 


Continue present educational requirements and 
raise the laboratory assistant’s salary to that of 
a teacher. 


In order to obtain additional information con- 
cerning the employment, qualifications, duties, turn- 
over, and recruitment of laboratory assistants, the 
writer was asked by Dr. C. Frederick Pertsch, Asso- 
ciate Superintendent in charge of the High School 
Division, to prepare and send a questionnaire and 
covering letter to superintendents of schools in 
other cities. The following questionnaire was sent 
to the superintendents in 11 cities on June 5, 1953 
and also to the NSTA and the NEA. 


Study of the Nature and Extent of the 
Employment of Laboratory Assistants 
in the High Schools 


QUESTIONNAIRE 


1. Do you employ laboratory assistants in 
the high schools? If the answer is “Yes”, 
kindly continue with replies to the follow- 
ing questions. 

2. How many 
employed? 

3. What are the minimum qualifications for 
the position? 


laboratory assistants are 


4. What are their duties? 

5. What is their salary schedule? 

6. How many hours do they spend on the 
job per day? 

7. Have you a heavy turnover in the posi- 
tion? 

. Other comments, if any? 


oe 


Superintendent preparing report: 
Board of Education: City State 
Because the returns indicated that none of them 
included the position of laboratory assistant on their 
staffs, the writer decided to extend the survey to 
all cities in the United States having a population 
of 250,000 or more, to 8 cities with populations 
between 100,000 and 250,000 selected at random, 
and to two communities near New York City which 
were considered to be highly favored in an economic 
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sense. Similar letters and questionnaires were then 
sent to 34 additional superintendents. The cities 
included in both surveys totaled 47 and included: 


A. Cities with populations over 500,000 (17)— 


Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Il. 
Cleveland, Ohio 
Cincinnati, Ohio 
Detroit, Mich. 
Houston, Tex. 

Los Angeles, Calif. 


Milwaukee, Wis. 
Minneapolis, Minn. 
New Orleans, La. 
Philadelphia, Pa. 
Pittsburgh, Pa. 

San Francisco, Calif. 
St. Louis, Mo. 
Washington, D. C. 


B. Cities with populations between 250,000 and 500,- 


000 (20)— 


Akron, Ohio 
Atlanta, Ga. 
Birmingham, Ala. 
Columbus, Ohio 
Dallas, Tex. 
Denver, Colo. 
Fort Worth, Tex. 
Indianapolis, Ind. 
Jersey City, N. J. 
Louisville, Ky. 


Memphis, Tenn. 
Newark, N. J. 
Oakland, Calif. 
Portland, Oreg. 
Rochester, N. Y. 
St. Paul, Minn. 
San Antonio, Tex. 
San Diego, Calif. 
Seattle, Wash. 
Toledo, Ohio 


C. Cities with populations between 100,000 and 250,- 
000 (8) (selected at random )— 
Des Moines, Iowa Oklahoma City, Okla. 
Hartford, Conn. Omaha, Nebr. 
Miami, Fla. Providence, R. I. 
New Haven, Conn. Springfield, Mass. 


D. Cities in the vicinity of New York City with high 
income groups— 


Great Neck, N. Y. Scarsdale, N. Y. 


If New York City, NSTA, and NEA are added to 
the list, a total of 50 cities and associations were 
involved in this survey. The writer obtained 100 
per cent cooperation as replies were received from 
all those to whom letters were sent. An analysis of 
the replies * indicates that: 

1. Only three cities in the United States, New York, 
Newark, and Baltimore, employ laboratory as- 
sistants on their high school staffs. 

2. Four cities, Atlanta, Boston, Oakland, and San 
Francisco, make special provisions for using high 
school students to assist science teachers. 

3. The other cities made no special provisions but 
indicated that science teachers were accustomed to 
seek and obtain assistance from their students on 
a purely voluntary basis. 


Replies from the cities named above follow: 


ATLANTA, GA. Better students, after completing a 
year of chemistry and/or physics, are 
programmed for advanced chemistry 
2 Memorandum to Dr. C.. Frederick Pertsch, Associate Superintend- 


ent, from Mr. Samuel Schenberg, Supervisor of Science, dated February 
16, 1955. 








Boston, Mass. 


OAKLAND, CALIF. 
SAN FRANCISCO, 
CALIF. 


BALTIMORE, Mp. 


NEwARK, N. J. 
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3 or advanced physics 3. These stu- 
dents act as laboratory assistants and 
receive a half-unit of school credit 
toward graduation. 


Employs 50 pupil laboratory assist- 
ants. These pupils are rated in the 
school by the principal and appointed 
in that school in order of excellence. 
They assist in the maintenance of 
the laboratory, perform clean-up 
duties, keep attendance records, and 
secure and set out materials for the 
teacher. They receive 60¢ an hour 
but may not work for more than 30 
hours a month. They spend up to 
5% hours per day on the job. 


Both employ bright students on a 
part-time basis and give them a token 
payment. The amount involved was 
not given. 


Employs high school graduates as 
laboratory assistants. They are paid 
between $2600 and $3600 for a 
10-month period. They spend 6% 
hours per day on the job. The reply 
continues, “We have not set up this 
position for permanency. Many of 
our assistants hold this job while 
training for teaching or to get money 
to go to college.” Among the duties 
mentioned were “. . . helps pupils 
with laboratory work, quizzes pupils 
about work being done in the lab- 
oratory, assists in grading laboratory 
reports, checks safety factors in- 
volved in laboratory procedures, and 
two days a week, either before or 
after school, assists teachers in make- 
up laboratory periods.” 


Newark employs laboratory assistants 
on the basis of competitive examina- 
tions conducted by a Board of Ex- 
aminers similar to the procedure em- 
ployed in New York City. These men 
and women have college degrees and 
are certified by Newark or the State 
of New Jersey. If certified by New- 
ark they receive a beginning salary 
of $3400 and progress in seven steps 
to a maximum of $5300. If certified 
by New Jersey the range is $3300 to 
$5100. Newark also employs some 
laboratory assistants without certifi- 
cations. These men and women are 
employed on a salary range between 
$3300 and $4700. The duties of the 
laboratory assistant were summarized 
as “to work with the regular science 


teachers, setup apparatus, check 
papers, take care of equipment, and 
assist teachers.” The reply claimed 
that they had no difficulty staffing 
their schools with laboratory assist- 
ants. 

Because Newark is only a one-hour 
trip from New York City, the writer 
asked and received permission to 
visit the Weequahic High School. Dr. 
Michael McGreal, Assistant Superin- 
tendent, was good enough to ac- 
company the writer. The principal, 
Mr. Conovitz made us very welcome. 
We visited the three laboratory as- 
sistants in that school on the job. 
The chemistry and physics labora- 
tory assistants assume complete 
charge of their respective labora- 
tories. They not only supervise the 
performance of all student laboratory 
experiments but also encourage stu- 
dents to work on individual projects. 
In addition each science student reg- 
isters with the laboratory assistant 
and is assigned on the basis of free 
periods and not necessarily by subject 
class. Integration of laboratory work 
with classwork is not always possible. 

About six months ago the High School Division, 
after many conferences with members of the labora- 
tory assistants’ association, has recommended to 
Dr. William Jansen, Superintendent of Schools, 
suggestion (3) as stated above. The maximum an- 
nual salary of the laboratory assistant would be 
pegged at $1000 below that of a teacher. No action 
has been taken on this suggestion at the present 
time. 

The NSTA can bolster secondary school science 
teaching by considering the advisability of advocat- 
ing the introduction of the position of laboratory 
assistant in all high schools employing four or more 
science teachers. A committee of the NSTA might 
investigate the educational qualifications, duties, 
hours, and salary that it would recommend for 
laboratory assistants. The writer is of the opinion 
that the laboratory assistant, as an expert techni- 
cian, can raise the standard of science teaching, in- 
crease the efficiency of the science teacher, will raise 
his morale, will improve the number and quality of 
teacher demonstrations and pupil experimentation, 
can assist and encourage individual student projects, 
can provide job opportunities for capable students 
who will not, at least in the beginning, enter college 
for a degree, and finally will assist in the recruit- 
ment of science teachers. Many additional benefits 
will surely occur to the reader. 
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PSYGHOLOGY AS A HIGH SCHOOL SCIENCE 


By T. L. ENGLE 


Indiana University, Fort Wayne Center 


HERE is evidence that psychology is emerging 

as a recognized area of instruction in high 
schools. Most frequently it is taught in a Social 
Studies department, but in some high schools it is 
taught in the Science department. Certainly this 
scientific orientation is in line with psychology as 
it is taught in universities and with the kind of 
psychology stressed by the American Psychological 
Association. 

As a member of two committees of the Associa- 
tion, the writer has made a number of questionnaire 
studies of high school psychology, has visited the 
classes of 31 teachers in eight states, and has re- 
viewed the literature in the field. High school sci- 
ence teachers, whether or not they teach psychology, 
will be interested in this new science which is knock- 
ing at their door. 


Present Status of High School Psychology 

Surveys indicate that psychologly is taught as a 
separate subject of instruction in some high schools 
in at least 34 states, probably in all of them. Be- 
tween 1933-34 and 1948-50 the per cent of enroll- 
ments in psychology courses more than doubled. 
Several states have psychology courses offered in 
from twenty to twenty-five per cent of their high 
schools and with from two to five per cent of their 
high school population in such courses. Other states 
have only a few high schools offering psychology. 

It is principally in the larger high schools that 
psychology is offered as a separate subject of in- 
struction, but psychology courses are frequently 
found in surprisingly small high schools. In about 
two-thirds of the high schools psychology is a one- 
semester course, in the other third a two-semester 
course. Of 436 teachers answering a questionnaire, 
78 (17.9 per cent) indicated that psychology is a 
required course in their schools, 358 (82.1 per cent) 
said it is an elective. 

Teachers and principals tend to think of psy- 
chology as a terminal course designed to help stu- 
dents in their personal and social adjustments rather 
than a preparation for more advanced study in the 
field. 

The Students Taking Psychology 


In many high schools some work of a psychologi- 
cal nature is offered in connection with freshman 
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orientation programs, but as a formal course psy- 
chology is usually offered in the senior year or in 
the junior and senior years combined. Somewhat 
more girls than boys take psychology and this new- 
comer to the field of high school science may offer 
a solution to the problem of girls who do not wish 
to take physics or chemistry. There seems to be a 
tendency for students planning to become teachers 
to take psychology in high school. 

Some principals restrict the number of classes 
offered so that psychology will not become a dump- 
ing ground for poor students. In some schools it is 
said that students with emotional problems of 
adjustment tend to take psychology in the hopes of 
finding help for their problems. In other schools it 
is said that such students carefully avoid the course 
in psychology. Some teachers and principals say 
that those students taking psychology are the ones 
who plan to go to college. For example, in one 
high school approximately 15 per cent of all seniors 
go to college but approximately 40 per cent of 
seniors taking psychology go to college. Sometimes 
superior seniors take psychology as a fifth subject 
although they may not need the credit for gradua- 
tion. On the other hand, some students with a 
failure or two along the line may take psychology in 
order to make up a needed credit or two for gradua- 
tion. Probably the students taking psychology 
represent a pretty normal distribution of upper 
classmen. 


The Teachers of Psychology 


Although there are some, relatively few teachers 
devote full-time to the teaching of psychology. In 
addition to their teaching of psychology, teachers 
are especially likely to teach social studies and, to 
a lesser extent, science and mathematics. More men 
than women teach psychology. Approximately a 
third of the men are serving as principals or super- 
intendents. In some schools, the director of guid- 
ance teaches the psychology course. There is a 
tendency for psychology to be taught by the more 
experienced teachers, especially in the case of 
women. 

Teachers of psychology are well trained in terms 
of years of college preparation, one study indicat- 
ing a mean of 5.04 years. They seem to be trained 
primarily in social sciences and education with, 
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however, considerable training in psychology and 
some training in other sciences. For example, a 
questionnaire returned by 127 teachers revealed 
that the mean number of semester hours training in 
psychology and educational psychology was 18.49. 
For these same teachers the mean numbers of 
semester hours training in areas related to psy- 
chology were as follows: social sciences 27.14, edu- 
cation (other than educational psychology) 24.64, 
biological sciences 10.30, mathematics 8.99, physical 
sciences 7.78. 

Teachers often report that they find more enjoy- 
ment and satisfaction in teaching psychology than 
in teaching any other subject, although it is more 
difficult to teach than some of the traditional 
subjects. 


Experimental Foundations for High School 
Psychology 

Especially since World War II, psychology has 
enjoyed an unprecedented popularity with adults 
as well as with students. All too often it is con- 
sidered as an almost mysterious study of the ‘“‘mind’”’ 
without experimental foundations. For the many 
high school students who do not go to college, and 
for those who do go to college but do not take 
psychology there, the high school course is their 
only formal contact with the subject. Will they be 


fortified against popular misconceptions of psy. 
chology? Will they learn to read with a critical and 
evaluative attitude “‘psychological” articles appear- 
ing in newspapers and popular magazines? Will 
they be able to distinguish between pseudo-phy- 
chology and scientific psychology based on experi- 
mental foundations? 

High school teachers of psychology meeting in a 
workshop at Teachers College, Columbia University, 
in 1952 “agreed that laboratory experiments may 
be very instructive in connection with the teaching 
of certain psychological principles” and added that 
“the more involved students are in the experiments, 
the more effective they tend to be.” 

At the present time, very tew high schools provide 
a formal laboratory period for the psychology course. 
A questionnaire survey has indicated that only 
three per cent of the teachers responding conducted 
formal laboratory periods. However, of 217 teachers 
in 34 states, 35 per cent said that they had some 
experiments performed by all members of their 
classes and 40 per cent indicated that they per- 
formed experiments as demonstrations. Some teach- 
ers reported that they conducted the experiments 
outlined in the workbook which they were using, 
but only 13 per cent of them used a workbook. It is 
of interest to note that in another survey of 135 
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“Anatomy” and “Physiology” 


These new charts dealing with the atomic theory are an easily understood 
introduction to the world of atoms. Colored pictures with distinct three- 
dimensional effects illustrate this modern subject in a modern, simple 
manner. Each chart is 33 by 47 inches in size. Four are available: 


1. Structure of Atoms 
volving electrons, 


2. Natural Disintegration of Atoms 
3. Artificial Transmutation of Atoms 
4. Fission of the Atomic Nucleus 


Chart No. 1 is illustrated at right, Chart No. 2 at left. Although printed 
in Western Germany, these charts have English text. They can be pur- 
chased individually or in sets, and in various forms of mounting. Write to: 


DENOYER-GEPPERT COMPANY 


5245 Ravenswood Avenue 


.. . for the finest in visual teaching appliances—since 1916 
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teachers, 58 per cent said that they would like to 
have for student use a manual emphasizing projects 
and experiments and an additional 14 per cent 
thought that they might wish to use such a manual. 
Many of the “‘experiments” listed by teachers would 
scarcely fall under that heading in a university 
laboratory course, but they did indicate the use of 
such experiments as the following: learning of mazes 
and puzzles, code learning, retention of nonsense and 
other material, reaction time, conditioned response 
learning, color mixing, testing for color blindness, 
optical illusions, cutaneous sensitivity, perception 
of time intervals, attempts at telepathy. One teacher 
reported effective use of the demonstrations sug- 
gested by Norma V. Scheidemann in her book, 
Lecture Demonstrations for General Psychology, 
University of Chicago Press, 1939. 

Probably many teachers would like to introduce 
laboratory work but feel that they lack the neces- 
sary equipment. Some have reported borrowing 
equipment from biology and physics departments, 
but others have reported having students make their 
own apparatus, for example, wooden mazes for use 
in learning experiments. B. R. Bugelski suggests 
how to make simple and cheap, but effective, ap- 
paratus in his book, A First Course in Experimental 
Psychology, Henry Holt, 1951. Many experiments 
in psychology can be performed with only paper- 
and-pencil “apparatus.” Most students who have 
been interviewed have been very enthusiastic about 
experimental work as part of their psychology 
course. 

In psychology many experiments can be per- 
formed without a formal laboratory. Of the 217 
teachers mentioned previously, 26 per cent had stu- 
dents conduct surveys in the school and in the com- 
munity and then analyze the data. Surveys men- 
tioned included: time spent in watching TV, student 
study habits, the extent of smoking and drinking by 
students, student use of leisure time, eating prac- 
tices in the school cafeteria, evaluation of the 
psychology course by present and former students, 
practices in boy-girl relationships (for example, pet- 
ting and going steady), the extent of the use of 
comic books by children, the use of liquid soaps by 
housewives. 

Psychological tests were administered to their 
classes by 60 per cent of the teachers and 49 per 
cent of them explained or demonstrated such tests 
in place of or in addition to administering them. 
Tests administered included various groups tests of 
intelligence, personality inventories, aptitude tests, 
vocational interest inventories, and standardized 
achievement tests. Teachers demonstrated or ex- 
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plained such measuring devices as individual intel- 
ligence tests and projective techniques. Some teach- 
ers have their students score standardized tests ad- 
ministered in the elementary schools of their cities 
and then discuss the data so obtained. 

High school textbooks in psychology tend to stress 
problems of mental hygiene, personality, and inter- 
personal relations. An analysis of these books has 
indicated that only 14.5 per cent of the space in 
them is devoted to experiments, techniques, and 
measurements. Mathematics is at the foundation of 
any science and certainly statistics and statistical 
procedures are stressed in modern American psy- 
chology. However, high school textbooks devote 
only 1.5 per cent of their space to statistical con- 
cepts and techniques, probably because so many stu- 
dents and some teachers fear anything called mathe- 
matics. In a recent survey of 135 teachers, 15 per 
cent indicated that they wished to have all material 
on the statistical meaning of correlation deleted from 
the textbooks and another 47 per cent thought such 
material should only be in the appendix of a book. 
If psychology is to be a high school science, com- 
plete with laboratory work, can the mathematical 
foundation be ignored? 


Making Professional Contacts 


Teachers of psychology are a minority group. As 
such they have some special professional problems. 
At present the American Psychological Association 
has no class of membership open to most high school 
teachers so the teachers do not have opportunities 
for personal contacts with leading psychologists, nor 
do they receive the journals of the Association. Per- 
harps teachers will have their best opportunities for 
contacts with psychologists through some kind of 
affiliation with their state or city psychological asso- 
ciations, but apparently very little, if anything, has 
been done toward establishing such relationships. 
An attempt has been made to form a national asso- 
ciation of high school teachers of psychology but 
apparently the project has been dropped. The psy- 
chology teachers in at least one state (Indiana) are 
working on a state organization. 

High school teachers of psychology are without a 
professional journal of their own. Such a journal 
would enable them to exchange ideas on methods 
and techniques used in teaching psychology and 
could serve as an outlet for reports on research being 
conducted by them. For the present, teachers of 
psychology could assist each other by publishing 
articles on high school psychology in some of the 
journals already devoted to problems of secondary 
education. 
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By FLORENCE LISTON and GEORGE WOODSUM 


Harvard Graduate School of Education, Cambridge, Massachusetts 


HERE Is A LISTING of some important and useful 
science books currently available from six pub- 
lishers in inexpensive editions. The list was pre- 
pared for a science education seminar conducted 
by Dr. Fletcher G. Watson. As additional titles 
are frequently added, the publishers can be con- 
tacted directly for their most recent releases. 





Penguin Baoks Inc. 
3300 Clipper Mill Road 
Baltimore 11, Maryland 











Related Series—Penguins, Pelicans, Classics, Kings, 
and Puffins. (Books on natural his- 
tory: birds, flowers, etc., usually re- 
port those found in the British Isles.) 


PELICANS 
A 73 Man, Microbe and Malady, J. Drew 35 
A 75 Watching Birds, J. Fisher 50 
A 84 The Scientific Attitude, C. H. Waddington 35 
A 102 Human Physiology, K. Walker 50 
A 108 Happened in History, V. G. Childe 65 
A 119 Beyond the Microscope, K. M. Smith 50 
A 121 Mathematician’s Delight, W. W. Sawyer 50 
A 123 Minerals in Industry, W. R. Jones 35 
A 125 Metals in the Service of Man, 

W. Alexander and A. Street 65 
A 128 Geology in the Service of Man, 

Fearnsides and Bulman 50 
A 142 Greek Science, B. Farrington 65 
A 157 The Science of Seeing, 1. Mann and A. Pirie  .65 
A 175 Bird Recognition I, J. Fisher 85 
A 176 Bird Recognition II, J. Fisher 85 
A 178 The Inventor and His World, H. S. Hatfield .35 
A 179 Genetics, Kalmus 50 
A 209 The Science of Flight, A. G. Sutton 35 
A 240 The Ant World, D. W. Morley 50 
A 242 See How They Grow, M. Field 85 
A 265 Viruses and Men, Burnet 50 
A 266 The Life of the Robin, Lack 65 
A 303 Man and the Vertebrates, Vol. I and Vol. II, 
A 304 respectively, A. S. Romer 85 
A 323 Electricity, E. de Ville 65 
A 326 Microbes and Us, H. Nicol 65 
PENGUIN HANDBOOKS 
PH 15 Beekeeping, Clark 65 
PH 21 Dogs, Smith 65 
238 


PENGUIN REFERENCE BOOKS 


“Authoritative dictionaries and miniature encyclopedias, 
specially compiled for Penguin publication.” 
R.1 A Dictionary of Science, E. B. Uvarov 50 
R 2 A Dictionary of Geography, W. G. Moore 50 
R 3 A Dictionary of Biology, 

M. L. Johnson and M. Abercrombie 50 
R 5 A Dictionary of Psychology, J. Drever 65 
R 6 German-English: English-German 

Dictionary, Collinson and Connell $1.00 
R 8 A Dictionary of Geology, G. N. Hims 65 
KING PENGUINS 
K 19 Garden Birds, P. Barklay-Smith 95 
K 23 Poisonous Fungi, J. Ramsbottom 75 
K 35 Spiders, W. S. Bristowe 75 
K 41 British Butterflies, E. B. Ford 95 
K 47 British Reptiles, M. Smith 75 
K 49 Some British Beetles, G. Taylor 75 
K 53 Flowers of the Meadow, G. Grigson 75 
K 58 A Book of Ducks, P. Barclay-Smith 95 
K 65 Semi-Precious Stones, K. Wooster 95 
K 66 Birds of La Plata, W. W. Hudson 95 
K 67 Mountain Birds, R. A. H. Coombes 95 


PUFFIN PICTURE BOOKS 


“Puffin Picture Books, written by experts and illustrated 
by skilled artists, are planned to give children an in- 
formative background to the world in which we live. The 
text and finely produced illustrations complement each 


other. Most of them contain thirty-two pages—sixteen 
in color and sixteen in black and white. Size 7” x 8.5”.” 
PP 31 Trees in Britain, S. R. Badmin 50 
PP 38 About a Motor Car, P. Ladyman 50 
PP 59 Our Cattle, L. Edwards 50 
PP 65 Mountain and Moorland Birds, 

R. B. Talbot Kelly 50 
PP 66 Insect Life, A. Smith 50 
PP 67 About Maps, P. Hood 50 
PP 68 Zoo Birds, Smith and Wilson 50 
PP 73 Zoo Animals, Boulenger and Wilson 50 
PP 74 Locomotives, Bassett-Lowke and Mann 50 
PP-81 Wild Flowers, P. Chadwick 50 
PP 83 Electric Models from Odds and Ends, 

Gohn and Patterson 50 
PP 90 Birds of the Estuary, C. F. Tunnicliffe 50 
PP 92 The Sky and the Heavens, P. Hood 50 
PP 93 Pond Life, Chadwick and Gorvett 
PP 94 How Planes Fly, S. E. Veale 65 
PP 102 The Human Body, Bibby and Morison 50 


The SCIENCE TEACHER 











A eR SAT ABE 


ERE Nee 





scit 


a 
reat 
owl 


Issu 





Rel 


PO! 


49 
788 





AN 





las, 


www onno 


© © ‘fo 
aaunaunaauwnuwnnaune vw 


‘io 


ated 

in- 
The 
sach 
teen 


=F 9 
5 


in tn tn 
Oo oO 


oO 


oOo O& 


Oo Oo 


mininnuuun wn 
oO 


oO 








LOIRE TAS Mi 


‘veer 








SCIENCE NEWS 


“Published four times a year. For the non-professional 
reader with an interest in scientific subjects outside his 
own specialized field. Issues not listed are out-of-print. 
(March 1955) Annual subscription for four issues is $2.25.” 
Issues 4, 5, 6, 7, 15 each .35 

21 through 34 50 





Pocket Books, Inc. 
630 Fifth Avenue 
New York 20, New York 











Related Series—Pocket Books, Cardinal Books, and 
Giant Cardinal Books 


POCKET BOOKS 


49 Microbe Hunters, de Kruif 25 
788 Guide to the Wildflowers, Gottscho 35 


CARDINAL BOOKS 


C 20 “Rand McNally Pocket World Atlas 35 
C 29 Baby and Child Care, B. Spock 35 
C 61 Questions and Answers from the Book of 
Knowledge 35 
C 93 Guide to Trees, Platt 35 
C 101 Devils, Drugs and Doctors, Haggard 35 
C 132 The Science Book of Wonder Drugs, D. G. Cooley 
C 135 Exploration of Space, Clarke 35 


GIANT CARDINAL BOOKS 














GC 4 Story of Philosophy, Durant 50 
GC 18 Guide to Birds, A. and H. Cruickshank  .50 
GC 27. German-English Dictionary, Langenscheidt 50 
Anchor Books 
Doubleday and Co., Inc. 
575 Madison Avenue 
New York, New York 
ANCHOR BOOKS 
A 10 Modern Science and Modern Man, 
J. B. Conant 65 
A 15 Man on His Nature, C. Sherrington 85 
A 23 Magic, Science, and Religion, B. Malinowski  .85 
A 34 The Human Use of Human Beings, N. Weiner .75 
A 41 The Metaphysical Foundations of Modern 
Physical Science, E. A. Burtt 95 





Mentor and Signet Key Books 
The New American Library of 
World Literature, Inc. 
501 Madison Avenue 
New York 22, New York 
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MENTOR BOOKS 


27 Biography of the Earth, G. Gamow 

28 Science and the Modern World, A. N. White- 
head 

31 Man in the Modern World, J. Huxley 

35 The Limitations of Science, J. W. N. Sullivan 

36 How to Know the Birds, R. T. Peterson 

39 Life on Other Worlds, H. S. Jones 

41 The Aims of Education, A. N. Whitehead 

43 Science and the Moral Life, M. Otto 

48 How to Know the Wild Flowers, A. Stef- 


ferud 

52 New Handbook of the Heavens (abridged), 
Bernhardt 

63 How to Know the American Mammals, I. T. 
Sanderson 


64 Man Makes Himself, V. G. Childe 

65 The World of Copernicus, A. Armitage 

66 The Meaning of Evolution, G. G. Simpson 
68 On Understanding Science, J. B. Conant 

71 The Universe and Dr. Einstein, L. Barnett 
74 Heredity, Race and Society, L. C. Dunn and 

T. Dobzhansky 
The Birth and Death of the Sun, G. Gamow 
84 How to Know and Predict the Weather, R. 
M. Fisher 
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M 89 Patterns of Culture, R. Benedict 

M 100 The Sea Around Us, R. L. Carson 

M 105 The Life of the Spider, J. Crompton 

M 111 The Life of the Bee, M. Maeterlinck 

M 125 The Nature of the Universe, F. Hoyle 
MS 97. One Two Three . . . Infinity, G. Gamow 


MS 114 New Handbook of the Heavens, Bernhard, 
Bennett and Rice 

MS 120 The Birth and Death of the Sun, G. Gamow 

SIGNET KEY BOOKS 

Ks31V Flight Into Space, J. N. Leonard 


35 
35 
35 
35 
35 
35 
35 


35 


35 


35 





Permabooks 
45 Rockefeller Plaza 
New York 20, New York 











PERMA SPECIALS 
M 202s_ A General Introduction to Psychoanalysis, 


Freud 





Dover Publications, Inc. 
920 Broadway 
New York 10, New York 











cloth paper 


Flatland, Introduction by Banesh Hoffman, E., 
A. Abbott 2.50 


(Please continue on page 244) 


1.00 
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A TEST FOR SPEED AND UNDERSTANDING OF 
SCIENCE READING MATERIALS* 


By CLIFFORD R. NELSON 


Weeks Junior High School, Newton Centre, Massachusetts 


THE CONSCIENTIOUS SCIENCE TEACHER is con- 
cerned with as many of the children’s problems as 
conditions will allow. We, who teach general 
science, know that there are many impediments to 
the kind of progress we would like to have children 
make. One of the basic difficulties is rooted in the 
wide range of reading abilities of the individuals. 
We make many attempts to overcome this by pro- 
viding graded reading materials, using visual aids, 
and other devices. My concern, however, is to try 
to get the child to do something about his reading 
ability by calling his attention to a few things 
particularly pertinent to general science. 

It has been interesting to note that high scores 
on standard reading tests do not always indicate a 
similarly high ability to read science material. That 
there is a different approach to each kind of reading 
material comes as a surprise to many pupils. 

It is my purpose to illustrate and describe one of 
a series of similar tests which I use in my regular 
science classes. It is designed to test a pupil’s 
ability to read science materials with speed and 
understanding. This device is helpful to the 
teacher in that it helps him understand his pupils 
better. It gives information to the pupil about a 
part of his reading ability. Boys and girls gen- 
erally welcome this opportunity to find out a little 
more about themselves and are most cooperative. 
Their interests center about three areas: (1) What 
is my reading ability compared to the rest of my 
group? (2) What are my weaknesses as a reader 
of science material? (3) What can I do to over- 
come these weaknesses? 

The test is so constructed that it gives two scores. 
One score is based on the combination of the speed 
with which a pupil reads in relation to the accuracy 
he achieves. The other score is accuracy alone. 

The reading material consists of a few paragraphs 
of science reading matter which is selected, insofar 
as possible, to be unfamiliar to the student. The 
content is factually true and generally accepted. 
As this is a reading test, we are not concerned with 
what the pupil now knows; we are concerned with 





* Presented at a “Here’s How I Do It” session of the second 
NSTA national convention, April 3, 1954, Chicago, Illinois. For 
a copy of the reading test, please write directly to the author. 
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what he can get from the reading he does while 
taking the test. 

An attempt has been made to organize the ma- 
terial so that it becomes increasingly difficult. The 
first statements are simple and factual. As the 
reader progresses, he finds the statements becom- 
ing more involved both in structure and in content. 
This type of organization provides opportunity for 
every pupil to get some correct responses, but makes 
it difficult for any pupil to get all of the test ques- 
tions correct. This organization is also helpful in 
recapitulation, for the pupil can determine when, 
why, and how he failed to interpret questions 
correctly. 

The reading material is followed by a test cover- 
ing the reading content. There are fifteen state- 
ments in this particular test. Some are true, some 
false, and some questionable. The pupil is in- 
structed to consider the reading material as the 
sole authority for the answer which he chooses. 
Therefore, if he can find no clear-cut statement 
which justifies him in saying a statement is true or 
false, he can mark it questionable. 

The test is timed and the total time includes 
the time required to read as well as the time used 
to complete the test. The time is noted by the 
pupil as indicated in the administration procedure. 


1. The pupils are told of the two-fold purpose 
of the activity. 

a. To enable the teacher to be more helpful 
to each pupil. 

b. To enable the pupil to find out something 
about himself as a reader of science litera- 
ture. 

2. The pupils are told they will be timed in the 
following manner. 

a. The teacher will tell them to begin. 

b. At the end of four minutes the teacher will 
announce, “Four Minutes.” 

c. The teacher will then indicate ten-second 
intervals by writing 10, 20, 30 on the 
board. 

d. At the end of each minute, the teacher will 
announce what minute has been reached. 
He will then continue to record the ten- 
second intervals for the next minute. 
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e. The pupils will record the number of 
minutes and seconds required to read and 
complete the testing in the spaces provided 
at the top of the test. 

f. When a pupil finishes, he will turn to 
some quiet activity and wait for the group 
to finish. 

g. The teacher will continue the above tim- 
ing procedure until all have finished. 


3. The pupils are told that they are to read the 
material without looking at the test sheet. To 
facilitate this, the material is passed out with 
the reading matter over the test sheet so that 
they will come to the test itself after they 
finish the reading. When they come to the 
test, however, they may refer to the reading 
material as much as they wish. This gives 
them the opportunity to satisfy themselves 
that they have justified their choice of re- 
sponse. 


4. The pupils are told that they are to consider 
the material they read as being the sole au- 
thority for their choice of response to the test 
item. They are not to rely on what they 
know or on what impressions they may have. 


5. The teacher then considers any problems the 
children raise. 


6. They are told to begin. 


After the testing is completed, the scoring must 
be done. It is desirable to have the children ex- 
change papers and score someone else’s test. 

Each test item is considered in detail. The 
children are asked to raise their hands if they know 
the correct answer to the first problem and if they 
can support it by an excerpt from the reading 
material. When a youngster is called upon, he is 
expected to tell the class where, in the reading ma- 
terial, he found support for his answer. He then 
reads it aloud to the class. If there is disagree- 
ment on the correctness of his answer, discussion 
takes place until there is agreement. This helps the 
pupils see what kind of errors they may have made. 

The total number marked right is recorded in 
the space provided at the top of the test sheet. The 
test paper is then turned over so that the back may 
be used for a computation sheet. The computa- 
tions are simple and are as follows: 


1. Change the time from minutes and seconds to 
seconds. 


2. Divide the total number of seconds by the 
number of correct answers. The quotient is 
called the score and is arbitrarily stated as the 
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number of seconds it took to get one right 
answer. 


The teacher makes a distribution of the computed 
scores and divides them into four equal groups. 
One-fourth of the pupils, those having the lowest 
scores, are called reading group I. The other groups 
then become II, III, and IV. Group I pupils are 
the fastest readers. 

A distribution is also made of the number of test 
items correct. This distribution is also divided into 
four groups. The best scores are in the first group 
and are labelled with the Arabic 1. The other three 
groups are designated 2, 3, and 4. 

The teacher records both groupings for each 
pupil in his own records and on the test sheet which 
is returned to the child. A typical designation may 
be I/2 or IV/3. When the papers have been re- 
turned to the pupils the rating designation is 
explained. The Roman numeral indicates the group 
to which they belong on the basis of combined 
accuracy and speed, while the Arabic number indi- 
cates their group on the basis of accuracy alone. 

The pupils are quick to note that there are four 
kinds of readers identified. 


A—tThe fast, accurate reader. 
B—The fast, but inaccurate reader. 
C—tThe slow, accurate reader. 
D—tThe slow and inaccurate reader. 


It takes little direction from the teacher for the 
group to offer sound advice to each kind of reader. 
Members of group A are told not to rest on their 
laurels but to try to increase their speed without 
loss of accuracy. People in group B are told to 
slow down a bit in order to improve accuracy. 
People in group C should find ways to increase 
speed. Group D people get the sympathy and the 
encouragement of the class. They are told to be 
concerned with accurate reading first and that speed 
might be developed later. 

Many pupils are not content to know their rela- 
tive positions. They want to know if something can 
be done about their own particular problems. Three 
courses of action have been followed. Direct help 
has been given where possible. Pupils have been 
directed to their English teachers for help that they 
could give. Pupils have been referred to the city 
reading consultants for special help. 

Reading is a skill basic to the success of any 
pupil in science. If our boys and girls have diffi- 
culty with science, the above test can be of assist- 
ance to the teacher who feels a responsibility for 
more than mere subject matter. 
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relations. . . . I think we can say, even in the face 
of current fears and pessimism, that during the ups 
and downs of the past million years man has gradu- 
ally acquired more understanding, more freedom 
from fear, more dignity, greater kindness, and a 
clearer conception of justice. . . . Slowly but surely 
the understanding of man provided by science will 
help to make our life more intelligent, toil more 
cheerful, fear and hatred, pain and tears less preva- 
lent in our life.” 

And he is seconded by Harrison Brown, speaking 
toward the beginning of a distinguished career in 
science, who says,* “It is clear that, if man wills it, 
a world community can be created in which human 
beings can live comfortably and in peace with each 
other. But that achievement will require applica- 
tion of intelligence, courage, planning, and pro- 
digious effort. And it is equally clear that the 
time for decision is now—our survival depends on 
the victory of wisdom and knowledge over stupidity 
and dogma.” 

We are faced today with a wide-spread loss of 
faith in man’s reason, and therefore in science, 


4 Harrison Brown, The Challenge of Man’s Future. pp. 265-66. New 


York: Viking Press, 1954. 


which is the tool of reason. There are many people 
who fear that the civilization of the West is declin- 
ing and that the only solution is to turn back to 
the eighteenth century and to try to recapture the 
conservative political and social features of that 
age. These people mistrust reason and they call 
instead for a return to traditions of an earlier day, 

But I believe that our only hope for a better 
future lies in the use of our reason, with the fullest 
possible support of science in all areas of life. The 
hope of the future lies in reason, work, and brother- 
hood. Science teaching should aim at making peo- 
ple better reasoners, better workers, and better 
brothers. 





Cancer Information Institute. On October 15, the National 
Cancer Institute, in cooperation with NSTA and the U. §. 
Office of Education, will conduct a one-day Cancer In- 
formation Institute for high school teachers of science 
subjects. The purpose of the Institute is to provide: (1) 
helpful suggestions for demonstrations, projects, and experi- 
ments on the secondary level which may be introduced 
at strategic points of school courses of study as they 
may relate to cancer; and (2) incentive and motivation 
for further arousing student interest in research problems 
with a view to stimulating the desire for professional 
careers in science and research. For details about the 
program for the Institute, write to Dr. I. Light, Cancer 
Reports Section, NCI, Bethesda 14, Md. 








Makes Science a Fascinating Study! 
SCIENCE IN DAILY LIFE 


Curtis and 
Mallinson 


_— outstanding book is distinguished by the exceptional amount of 
research behind it, its wealth of visual aids, and its vivid, interesting 


presentation. In clear, simple language it covers the essentials of physics, 


chemistry, geology, meteorology and astronomy—as well as transportation, 


communication and sanitation. 


Sales Offices: 


New York 11 
Chicago 16 
Atlanta 3 
Dallas 1 
Columbus 16 
San Francisco 3 


Such modern developments as radar, television and electronics are explained 
and illustrated with remarkable clarity. 


Workbook, laboratory manual, | 


tests, teachers’ manual and key. 


Please Ask for Descriptive Circular 








Toronto 7 

— INN AND MPANY 
Boston 
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WHAT “IT” DID FOR NANCY 


By LELAND L. WILSON 


lowa State Teachers College, Cedar Falls 


What is “‘it’’? 

“Tt” is the program of Science Achievement 
Awards for Students conducted by the Future Sci- 
entists of America Foundation of the National Sci- 
ence Teachers Association, with financial support 
by the American Society for Metals. The pro- 
gram is now in the fifth year. For three successive 
years “it’’ has done things for Nancy. 


Who is Nancy? 


Nancy is now a young lady of sixteen who finished 
the tenth grade this year. She is interested in boys, 
movies, music, and science. Her first science proj- 
ect was carried out three years ago in the eighth 
grade under “‘its’’ stimulus. Similar projects were 
completed in the ninth and tenth grades. 


What did “it’’ do? 


First, “it” developed a casual scientific interest 
into a sustained interest which found expression in 
a variety of activities. Nancy’s interest in science 
when she entered the eighth grade was about the 
same as that of any normal thirteen year-old. 
When she learned of the Future Scientists program 
her interest quickened. She selected a project in- 
volving the study of bacteria, which led to wider 
reading, interviews with specialists, and much ex- 
perimenting. 

Thus, “it” gave actual contact with professional 
scientists and led to a tentative choice of a life- 
work. Nancy’s first elementary project on bacteria 
has been followed by two others of increasing com- 
plexity. These projects necessitated contact with 
specialists in biology and medicine, who were always 
helpful when they realized that the young lady was 
serious. These contacts led to the opportunity to 
work in a hospital laboratory and the interest grew 
into a vision of a profession in bacteriology or medi- 
cine. 

What would happen to our desperate shortage of 
scientific manpower if all our young people could 
have such an opportunity? Certainly a much larger 
proportion of those with talents for science would 
enter scientific vocations. The studies of Herbert 
S. Zim and others have shown that interests leading 
to scientific vocations develop at an early age, and 
it seems imperative that we cultivate such interests. 


OCTOBER 1955 


Then, “it” gave opportunity for original work, 
and thus developed self-confidence. Nancy “grew 
up” rapidly in these three years. It is certain that 
much of our science teaching is inadequate in chal- 
lenging students to original thinking. Not so with 
a serious student science project! The major chal- 
lenge here is in original ideas and this leads nat- 
urally to more self-confidence. Nancy’s science 
projects not only gave her the satisfaction of work- 
ing out some of her own ideas in the laboratory, 
but also developed self-confidence which was re- 
flected in other activities, including all her school 
classwork. 

Anna Roe has studied extensively the personal 
characteristics of eminent American scientists. She 
found that one of the most important factors in the 
decision to become a scientist was the discovery 
of satisfaction in doing simple research. All young 
people who are capable of scientific work should be 
allowed to make this discovery early. 

Furthermore, “it” gave recognition for serious 
study and achievement in science. All of us like 
to have others acknowledge our importance. Young 
people need recognition, perhaps even more than 
adults, and this need exists in areas other than 
athletics, the general public attitude notwithstand- 
ing. To be recognized by national organizations 
such as NSTA and the American Society for Metals 
—as Nancy was—will be a thrill for any student. 
The Future Scientists of America Foundation has 
very wisely planned for the distribution of awards 
throughout the country. The division of the nation 
into regions and judging on a regional basis assures 
that each student’s work will be compared with that 
of other students from somewhat similar schools. 

In addition, “it” created a recognition of the 
value of clear, concise writing. Much of the writ- 
ing which students do in school is quite artificial, 
since they are not really trying to convey their 
own ideas or describe their own experiences. Para- 
graphs may be expanded merely to reach the re- 
quired number of words. Not so in writing a re- 
port on an FSAF project! The student is limited 
as to the length of the paper, and must learn to 
make words count. Nancy also realized that clarity 
of expression would have much influence on the 


243 








decision of the judges. This knowledge stimulated 
revision and rewriting, which is excellent training 
for any student. 

Finally, “it” provided worthwhile activity for 
leisure time. We are increasingly concerned about 
the leisure activities of our teenagers. The Foun- 
dation’s program certainly has much to offer in this 
respect. Nancy walked many times after school 
to the library, hospital laboratory, or college biology 
laboratory instead of joining the “gang” or just 
loafing. As the interest in each project grew, time 
became a self-rationed commodity instead of a 
surplus one. 


How do | know what “it” did for Nancy? 


I am Nancy’s father; she is the oldest of three 
daughters. The fact that I am also a science teacher 
is incidental in this matter. I am not greatly con- 
cerned as to whether any of my children choose 
scientific vocations, but I am vitally interested in 
the fullest development of whatever capacities they 
may have. Therefore, I am deeply grateful to 
those who have made this program of the Future 
Scientists of America possible, and I covet “its” op- 
portunities for all other youngsters as well as for 
my own. 


LISTON and WOODSUM— 
continued from page 239 


cloth paper 
The Evolution of Scientific Thought: Newton 
to Einstein, d’Abro 3.95 
The Birth and Development of the Geological 


Sciences, F. D. Adams 3.95 1,95 
The Restless Universe, M. Born 3.95 
Concerning the Nature of Things, W. Bragg 2.75 1.25 
What is Science?, N. Campbell 250 125 
A History of Astronomy from Thales to Kep- 

‘ler, formerly: History of Planetary Systems 

from Thales to Kepler, Dreyer 3.95 1.95 
Dialogues Concerning Two New Sciences, G. 

Galilei 3.50 1.50 
The Origin of Life, A. 1. Oparin 3.50 1.70 
Science and Hypothesis, H. Poincare 2.50 1.25 
Science and Method, H. Poincare 2.50 1.25 
A Concise History of Mathematics, D. J. Struik 3.00 1.60 


The Nature of Physical Theory, P. W. Bridg- 

man 2.50 1.25 
The Theory of Sound, Rayleigh, Strutt, Bacon 6.50 
Internal Constitution of the Earth, B. Guten- 


berg 5.50 
DOVER-FOYLE CRAFT AND HOBBY SERIES 
Aquariums, A. Evans 1.50 65 
Care of Cats, K. Wilson 1.50 60 





Have you seen the 1955 revision? 


New World of Chemistry 


The 1955 revision is outstanding for: 


BY BERNARD JAFFE 


CLARITY. This text is written in a forceful, easy-to-read style. 
The completely new format emphasizes what is most im- 


portant. 


BALANCE. More than 100 pages on theory give the student 


all he needs for future college work. 


The book also pro- 


vides the practical applications which all students will use 
in everyday life. 


FLEXIBILITY. 


Each topic is treated in a compact, independent 


chapter. These chapters may be “lifted out” and fitted into 
the teacher's individual teaching plan. 


SILVER BURDETT COMPANY .- 


NEW YORK ° CHICAGO ° 


SAN FRANCISCO ° 


MORRISTOWN, NEW JERSEY 


DALLAS ° ATLANTA 
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General Science 





Something New to Show the Change 
of Seasons 


By VERNA SHIELDS and A. E. CLYDE, Students, 
Pennsylvania State University, University Park 


Equipment 
3%” x 3’ x 2’ Plywood 
4 Red and Blue Rub- 
ber Balls 
4 Knitting Needles 


add 


Pasteboard 1” x 7 


1%” Mesh Hardware 
Cloth 6” x 10” 
14” Fibre Board 
Protractor 
Light bulb, socket, and cord 





gpring 
x“ i. 
winter 
summer 

a fall 

a 
Figure 1 
Instructions 


The equipment is assembled on the plywood base 
in the conventional manner as shown in Fig. 1. A 
protractor is added as shown in Fig. 2 which helps 
to explain the expression, “the inclination of the 
earth’s axis to the plane of its orbit.” 

From the fibre board a circular piece 11%” greater 
in diameter than that of one of the balls is cut. 
A hole is cut in the center of the fibre board slightly 
smaller than the ball. The ball is then inserted into 
this hole. This is shown in Fig. 3 as representing 
the earth’s atmosphere, and shows that rays from 

(Please continue on page 247) 
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Figure 2 





Figure 3 


Distance traveled by Ray A through the atmosphere 
is over twice that of Ray B. 





—_ 











EQUATOR 














O29 
+ 























Yo" mesh Harcdware-cloth___ 
1 Lsbiea 


& 


ay 






245 


ae 








246 






Cry these UNITRON Student Microscopes 


-..iInm your own 






classroom... FREE...for 10 days 


UNITRON Student Model MUS 


Despite its low cost, UNITRON Model MUS offers features lacking even in 
much more costly models offered for student use. For example, both fine 
and coarse focusing are provided—not merely a single focusing control; an 
iris diaphragm to regulate aperture for highest resolution—not merely a 
disk diaphragm; and a condenser system for optimum illumination. 
The optical performance of Model MUS at each of its magnifications is 
equivalent to that of expensive research models. All mechanical parts are 
made of the same fine materials as our microscopes for advanced work, 
machined to close tolerances and beautifully finished in black and chrome. 
A mechanical stage is available as a separate accessory. Both a fitted 
wooden cabinet and a plastic dustcover are included. 
OBJECTIVES: Achromatic 5X, 10X and 40X. 3 
EYEPIECES: Choice of two Huygens eyepieces, ; 74 
among 5X, 10X, 15X. ae. , ae. available 





UNITRON Dissecting Model ADS 


Here is an ideal dissecting microscope for your laboratory class. UNITRON 
Model ADS has a heavy horseshoe base with large 92x75mm stage with glass 
plate. The micrometric rack and pinion focusing mechanism has a travel 
of 45mm. A swivel-arm lens holder permits observation over a wide area. 
Achromatic lenses, detachable arm rests, mirror and white background 


late, and fitted cabinet are included. 
only 


Model ADS with lenses for 10X, 20X 
Model ADSA with lenses for 5X, 10X, 20X only $36.50 
quantity discounts available 














UNITRON Microscopes are chosen by 
leading universities, such as— 


Bates College 

ston University 
Bowdoin College 
Brooklyn College 
Brown University 
Columbia University 
Cornell University 
Creighton University 
Depauw University 
Harvard University 
Hillyer College 
Johns Hopkins Univ. 
Kansas State College 
Louisiana State Col. 
Loyola University 
M. |. T. 
Princeton University 
Simmons College 
Temple University 
Tufts University 


Tulane Univ. 

. of Alberta 
of Arkansas 
of Buffalo 
of Houston 
of Illinois 

. of Louisville 
of Maine 

of Miami 

. of Michigan 
. of Miss. 

. of Missouri 
of Nebraska 
. of Rochester 
. of S. Dakota 
of Tampa 

of Tennessee 
of Texas 

of Tulsa 

ale University 


eceeeeseecceeeccce 


~< 








UNITRON Student Phase Model MPEA 


The phase microscope renders visible a large class of specimens, such as 
living cells, which are practically invisible under the ordinary microscope. 
No staining or special preparation of the specimen is required, and the 
microscope itself is operated in the usual manner. Every biology teacher 
needs at least one phase microscope to demonstrate processes in living 
organisms. 

Phase microscopes are customarily available only in the $500-$1000 price 
range. UNITRON Model MPEA is the only phase microscope ever offered 
which is priced to appeal to the limited educational budgets. As Professor 
Corrington reported in Nature Magazine, “Now, for the first time, this 
equipment, the most important development in microscopy since oil-immer- 
sion objectives is within the reach of the amateur, the high school, and the 
college freshman laboratory.” We should be happy to send you a reprint 
of his interesting article on request. 

Model MPEA can also be used as an ordinary microscope by unscrewing 
the phase diaphragm. The microscope comes complete with cabinet. 


OBJECTIVES: Achromatic 4X, P10X, P40X. 
EYEPIECES: 5X, 10X, 15X. only 

quantity discounts available 
We invite you to try any or all of the Student Models in your own classroom 
for ten days at no cost or obligation. Let the instrument prove its value to 
you before you decide to purchase. 


Send coupon below for your free UNITRON Microscope Catalog. 


204-6 Milk St. 
Boston 9, Mass. 


United Sccentifie Ce. 


Please send me your complete catalog on UNITRON Microscopes. 7 
Name Title | 
School | 
Address City and State | 
ST-O | 
Scant ci eas “cick aids eb htop ie cede ces cient icin lei Se incl ateny legs ouets ims cmap ston neh eamcanaennpaeiem aad 4 
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the sun must travel varying distances depending 
upon the earth’s inclination. 

The varying slant of the sun’s rays is shown by 
using a piece of 2” mesh hardware cloth cut to the 
shape of the ball (Fig.4). We allow each 2” 
to represent a ray of light. This shows the amount 
of surface each ray would have to heat or light. 


Figure 5 


This same effect can be illustrated by using the 
pasteboard as shown in Fig. 5. It is to be noted 
that the slots are of equal length in the pasteboard, 
but the areas covered by the two different light 
beams are unequal in size. 


Elementa ry 


An Interesting Surveying Project 


By GEORGE S. BARR, Elementary Science 
Coordinator for Brooklyn 
New York City Public Schools 


Here is a simple surveying exercise which children 
find very enjoyable and educational. 

Somewhere in your immediate neighborhood 
there are surveyors’ reference points which give the 
elevation above sea level. Such little blocks of 
concrete or brass are called “Bench Marks” or 
“Monuments.”” In New York City the Bureau of 
Topography keeps a record of these. 

The surveying job the children can do is to find 
out how high above sea level is the teacher’s desk. 
They place an engraved plaque on it when they 
are through: 





THE ELEVATION OF 


THIS DESK IS 


93.4 FEET ABOVE SEA LEVEL 
DETERMINED BY CLASS 6° 


OCTOBER, 1954. 
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A carpenter’s level is used. It rests upon a 
platform nailed to an old broom stick. For each 
calculation the combined size of pole and level 
should be 4 feet. This keeps the arithmetic simple. 

The rod is a pole about 6 feet long, marked off 
in inches starting at the bottom. 

The crew consists of 3 students. One sees that 
the bubble in the level is always in the center. The 
other sights along the top so that the front edge 
of the level coincides with the back edge. By means 
of 3 signals he tells the rodman where to place his 
index finger—Right arm up means higher; right arm 
down means lower; both arms flapping like a bird 
means stop. The rodman now measures the height 
of his finger from the ground. This distance is sub- 
tracted from the elevation of the level line to get 
the elevation of the spot the rod is resting upon. 

For example—suppose the elevation of the Bench 
Mark 1 is 24.00 feet and the height of the pole and 
level is 4 feet. The level line of sight now is 28 
feet above sea level. The ruled off rod is sighted 
at 2 feet. The new Bench March 2 is therefore 
26 feet. 


/eve/ 


: Leve/ Sime of sight : 
F 














_ 


MARG / 


Now the level and pole are placed on Bench 
Mark 2 and the rod moved further to determine 
Bench Mark 3. In this way the elevation is brought 
right up to the school building and marked with 
chalk. A weighted string is lowered from the class 
room window and the distance determined and 
added to the elevation. From the window sill to the 
desk there is a distance that must be subtracted. 

The entire exercise is done about 5 times and 
averaged to rule out bad errors. 

The plaque can also be placed on the wardrobe 
door. The students donate about 5 cents each for 
a real professional engraving job. 

Don’t let the arithmetic scare you. The writer 
has done this work with many classes in the fifth 
and sixth grades. 











Any Way You Look at Them— 
The Finest High School Science Texts 
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SCIENCE IN EVERYDAY LIFE 


Obourn, Heiss, Montgomery 
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PHYSICS—A Basic Science 


3rd Edition 





Burns, Verwiebe 
Hazel, Van Hooft 








D. VAN NOSTRAND COMPANY, INC. 


120 Alexander Street Princeton, New Jersey 
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> NSTA Midwinter Regional 
Meeting 


NSTA this year resumes the custom of a cooperative 
meeting with the American Nature Study Society and 
the National Association of Biology Teachers at its re- 
gional meeting in Atlanta, December 27-30, 1955, which 
is being held in conjunction with the annual meeting 
of the American Association for the Advancement of 
Science. In addition to three jointly-planned sessions 
each organization will have individual meetings geared 
to the special interests of its membership 

On Tuesday and Thursday afternoons, one NSTA 
session 1s planned for secondary schools and two con- 
current sessions for elementary schools. The high 
school program on Tuesday, entitled “Attracting Sec- 
ondary Students into Science.” will feature five demon- 
stration-lectures in the physical sciences by outstand- 
ing scientists and educators. Thursday, a “Here’s How 
[ Do It” program (“Arriving at a Grade in Multiple 
Ways’) will center on the theme of evaluation. A 
panel of science educators will present four classroom 
ictivities—a film, an experiment, a lecture. and a stu- 
dent project—and then demonstrate how he evaluates 
the learning experience. That afternoon is planned 
to give opportunity for audience participation. A pres- 
entation of a new test in science, prepared by the Edu- 
cational Testing Service, will be an outstanding feature 
of the program 

Elementary teachers will have the opportunity of 
hearing leaders in the field of education discuss, “How 
Can We Develop Continuity in the Elementary Science 
Program So As To Eliminate Repetitions and Gaps?” 
\ practical session, “The Effective Use of Science 
Demonstrations for Improved Learning at Different 
Grade Levels,” including such titles as “Water Appears 
and Disappears” and “What Makes Toys Work?” is in 
store for Thursday afternoon in the elementary ses- 
sions 

In keeping with the AAAS theme, joint meetings of 
the three teaching societies are emphasizing progress 
in agriculture, medicine, and research in the past fifty 
vears. The NSTA-planned joint session is scheduled 
for Tuesday evening, December 27. The featured 
speaker will speak on “New Frontiers in Research.” 
Following this meeting, the Atlanta Science Teachers 
Club will take over with a program of entertainment in 
a lighter vein. The session planned by ANSS on “Agri- 
culture” will be held on Tuesday morning. NABT is 
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responsible for the Wednesday morning joint-session 
with a program on advances in medicine. 

NSTA will co-sponsor the National Association for 
Research in Science Teaching symposium on “Applica- 
tions and Implications of Research in Science Teaching” 
on Wednesday afternoon, December 28. NSTA will 
also participate in the general meeting of the AAAS 
on Thursday morning, at which a figure of national im- 
portance will speak on the emergency in science teach- 
ing 

Further program details of time and place of meet- 
ings, as well as names of speakers, will appear in the 
November issue of The Science Teacher. 


> Washington Convention, 1956 


Your planning committee reports excellent progress 
on the program for the Fourth National Convention of 
NSTA. Local and national committees are hard at 
work planning for you the best convention ever. 

The place—Washington, D. C.! Headquarters hotel— 
The Shoreham! The dates—March 14-17! The theme 
—*‘Problem Solving—How We Learn!” 

Nationally known scientists and leaders are being 
secured to serve as speakers for general sessions and as 
coordinators of work-discussion groups. Key personnel 
from all areas of science are being invited to act as 
resource consultants. Programs of special interest to 
teachers of primary and intermediate grades, junior 
high school, high schools, and colleges are being ar- 
ranged. Research centers and elementary schools in 
and around Washington are planning the most effective 
ways for you to observe science-in-the-making, PROB- 
LEM SOLVING in action. Science teaching films, the 
Exposition of Science Teaching Aids, the annual ban- 
quet, and Washington hospitality night will round out 
the program 

The entire program is being planned to give you 
practical helps for use in your own teaching situations. 
DON’T MISS this unusual opportunity to add to your 
professional growth, this opportunity to give your teach- 
ing morale a boost! PLAN NOW to join your col- 
leagues at the 1956 meeting. LET US KNOW if you 
wish to volunteer for a share of responsibility in the 
program 


The Committee 


Henry A. Shannon, chairman; State Department of 
Public Instruction, Raleigh, North Carolina. 

Hubert N. Alyea; Princeton University, Princeton, 
New Jersey. 





SCHOOL WEATHER STATION EQUIPMENT 








Weather Bureau and the CAA as standard equipment at 





No. 476. THE WINDIAL is the best all-around wind [x 
indicating system. It has been adopted by the U. S. ~~ 


airports and is employed extensively in industrial enter- 


prises and at educational institutions. 


The WINDIAL transmitter combines an anemometer and a wind vane in a 


single unit. The 3-bladed propeller transmits wind speed through a tele- 


metering system to the WINDIAL indicator. The wind vane transmits wind 


direction in the same way. 


on a compass dial. 


shipped complete, ready for installation, with transmitter. 


The WINDIAL indicator has matching dials for speed and direc- 
tion mounted in an attractive gray cabinet. Wind speed is indicated 


up to 120 m.p.h., wind direction in both degrees and cardinal points 


The WINDIAL is simple to install—requires no servicing. It 
can be operated on 110 vy. house current or on batteries. It is 


tripod 








weight 72 lbs. 













No. 208. Sling Psychrom- 
eter. U.S. Weather Bureau 
type. Two 914” matched 
thermometers are mounted 
on a stainless steel backing. 
Swivel handle for whirling. 
Thermometers graduated in 
one-degree increments from 
—20° F. to +120° F. With 
psychrometric table. $10.00 
No. 209. Carrying Case 
for No. 208. All-metal. 
Length 14 inches. $3.00 








No. 306. Meteorological 
Barometer. U.S. Weather 
Bureau type. Best grade 
movement compensated for 
temperature. Brass case with 
5” dial. Dual graduations 
in both inches and millibars. 
Range: 26.00 to 34.50 inches 
and from 850 to L060 milli- 
bars. For sea-level to 3,000 


feet. $38.50 
No. 307 for 2.000 to 6.000 feet or 
No. 308 for 4.900 to 9.500 feet $44.00 





support six feet high, 50 feet of cable and indicator unit. Shipping 


$325.00 


No. 503. Rain and Snow Gage. U.S. 
Weather Bureau type. Gage consists of 
four components: 8” brass collector and 
funnel; copper overflow can, 24” over- 
all height: brass inner measuring tube 
2.53” in diameter and 20” deep: and a 
red-cedar measuring stick with gradua- 
tions to 0.01”. Gage has total rainfall 
capacity of 20”. Weight 8 lbs. $25.00 
No. 504. Support for Rain Gage. 
Steel support rests on tripod to insure 
correct position and exposure for No. 
503. $15.00 





No. LIL Maximum-Minimum Ther- 
mometers. U.S. Weather Bureau type. 
Set consists of mercury-filled maximum 
thermometer, alcohol-filled minimum ther- 
mometer, and all-metal Townsend Support. 
Both thermometers are 101% inches long 
with graduations etched on glass stem. 
Range: —50° F. to 130° F. $25.00 


Write for complete catalog of amateur and professional weather instruments. 
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Glenn O. Blough; University of Maryland, College 
Park, Maryland. 

Robert H. Carleton; NSTA Executive Secretary, 
Washington, D. C. 

Ruth E. Cornell; Public Schools, Wilmington, Dela- 
ware 

Hubert M. Evans; Teachers College, Columbia Uni- 
versity, New York, New York. 

Thelma C. Heatwole; Wilson Memorial High 
School, Staunton, Virginia 

Keith C. Johnson; Public Schools, Washington, 
a. < 

Richard W. Schulz; Emmerich Manua! Training 
High School, Indianapolis, Indiana 

Robert Stollberg; President of NSTA; San Fran- 


cisco State College: San Francisco, California 


» Advice Wanted 


Two NSTA committees are now requesting sugges- 
tions, ideas, and advice from members of the Asso- 
clation 

The committee on nominations and election of officers 
ind directors wants suggestions for nominees for the 
following positions to be filled in this year’s election 
president-elect (for president, 1957-58), secretary 
treasurer, and directors and alternate directors for 
Regions II, IV, VI, and VIII. For a listing of states 
and territories comprising the Regions, see page 15 of 
the 1955 Membership Directory. Send your suggestions 
to the committee chairman, Dr. Ned Bryan, Depart- 
ment of Education, Rutgers University, New Bruns- 
wick, New Jersey 

A new committee, termed “The Hoover Committee 
for NSTA,” has been appointed to work during the 
next two years. This committee will study and rec- 
ommend on the organizational and administrative 
structure of NSTA. Of particular concern will be the 
relationship of NSTA and its affiliated groups (see 
pages 73-74 of the 1955 Membership Directory), state 
education associations, non-affiliated science teaching 
societies, professional scientific societies, business-indus- 
try organizations, et« Staff organization, dues, and 
membership services and activities will also come under 
review. Send suggestions and criticisms, now or later in 
due course, to the chairman: Ralph W. Lefler, Depart- 
ment of Physics, Purdue University, Lafayette, In- 
diana. Other members of the committee are: E. Louise 
Lyons, Steubenville, Ohio; Grace C. Maddux, Cleve- 
land, Ohio; Herbert A. Smith, Lawrence, Kansas; and 
Dorothy Tryon, Detroit. Michigan 





Flash—NSTA Membership Now Nears 8000! The count pre 
pared as of September 15 by our membership secretary 
shows a total of 5769 individual members; 1032 elementary 
schools; 1001 libraries; and 108 members in the Business 
Industry Section. Of the total number of individual mem 
bers, 1152 are life or sustaining members. New York, with 
a total of 954 individual members, now leads California by 
16; Ohio with 527 individual members is challenging Penn 
sylvania with 575. Most important of all is that this repre- 
sents a net gain of 1000 members for 1954-55 
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EDUCATIONAL SERVICE BUREAU, DEPT. ST 

AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVE., N.Y.C. 17, N. Y. 
| I have circled the key number and letter of the teach- 
| ing aid I desire. 
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SCIENTIFIC TEACHING AIDS 
AVAILABLE FREE TO TEACHERS 


Booklets and teaching aids designed by ex- 
perienced teachers for teachers to assist them 
in showing their students how theoretical 
science principles are applied on a practical 
business basis. 


Evaluated in advance of publication by mem- 
bers of the National Science Teachers Asso- 
ciation. 


+ 1. EXPERIMENTS WITH GAS... Booklet of 29 class- 
room experiments using fuel gas. Includes complete 
directions, ideas for student participation, etc. De- 
signed for General Science Classes, Junior High 
School. 


+ 2. ADVANCED EXPERIMENTS WITH GAS...20 ad- 
vanced classroom experiments to be performed with 
fuel gas. For Senior High School and Junior College 
teaching level. 


+ 3. SCIENCE IN ACTION... Series of three teaching 
kits describing the science principles that make each 
gas appliance possible, together with simple experi- 
ments to illustrate the various principles employed, 
with wall chart and student work sheets. (A) GAS 
RANGE, (B) GAS CLOTHES DRYER, (C) GAS 
WATER HEATER. (Kits on Gas Heating, Gas Re- 
frigerators, Gas Incinerators will be available soon 
and will be mailed when ready to those who desire 
them.) 7th, 8th and 9th grade teaching level. 


# 4. HOW YOUR GAS METER WORKS... Teaching kit 

in simple language with illustrations and diagrams, 
wall chart and student work sheets. Designed for use 
at Junior High School level in General and Social 
Science Classes. 


# 5. NATURAL GAS—Science Behind Your Burner 
Teaching kit explaining how natural gas gets from 
well to burner. Includes teacher’s text, 42-frame slide 
film, (35mm), flow chart and gas pipeline map of the 
U. S. and Canada, for Junior and Senior High School 
level. ; 

+ 6. HISTORY OF GAS...A 16-page comic book, for 
the 4th & Sth grade teaching level. 


# 7. STORY OF GAS...36 pages of general informa- 
tion on gas, its history, production, utilization, etc. 
6th grade level and upward. 
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SEE BETTER... 
MORE EASILY 


WITH SCIENCE’S FINEST 


MICRO-VISION 


Only Bausch & Lomb Stereomicroscopes 
can give you such clear, sharp views, vividly magnified in natural 
3-dimensional detail . . . such relaxed ease throughout prolonged 
examinations. Because only Bausch & Lomb gives you the 
finest optical system ever produced for wide-field 
work ...in a complete line of models comfort- 


tailored to every need. 


SHOCKPROOF ... for 
lifetime dependability 


Ready whenever you need it...in the lab or in the 
field... because prisms can’t jar loose despite the 
punishment of year-after-year practical use. Double 
support locks them into lifelong alignment... 
clamps at the top, gibs at the bottom. 


DUSTPROOF .. . for bright, 


detailed images 
Even on field trips, you get “laboratory clean” images. 






Patented Neoprene ring inside prism housing fits 


hence.” 
ley 


Si flush on prism surface, seals out dust... one of the 


s i 
COs. aes 
reasons why B&L Stereomicroscopes are dustproof 
; for life. 
3-D MICRO-VISION BOOK 


Se 1 . views! ~ ~ 
: esha he study needs, BAU S C H G LOM B 


with unique Selector-Chart! 
For your free copy of Manual D-15, write to Bausch & Lomb 
Optical Co., 78046 St. Paul St., Rochester 2, N. Y. 


* Y & REOMIC ROSCOPES Amenca's only complete optical source from glass to finished product 
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> What Js FSAF? 


The Future Scientists of America Foundation was 
established by the NSTA Board of Directors in Sep- 
tember, 1952. It is the Association’s agency for dealing 
specifically with problems of helping science teachers 
in locating, supporting, and encouraging science stu- 
dents who show promise of growing into productivity 
in the scientific endeavor. The FSAF is guided by an 
Administrative Committee appointed by the president 
of NSTA. This committee for 1955-56 is: 
Dr. Puitip G. Jonnson, Cornell University, Ithaca, 
N. Y., Chairman 

Dr. L. Earte Arnow, Sharpe and Dohme, West 
Point, Pa. 

Dr. Henry H: Armspy, U. S. Office of Education, 
Washington, D. C. 

Mr. Rospert H. Car_Leton, National Science Teachers 
Association, Washington, D. C. 

Miss KATHERINE HErRTzKA, Hoke Smith High School, 
Atlanta, Ga. 

Mr. Ricuarp H. Lape, Amherst Central High School, 
Snyder, N. Y. 

Dr. THomas H. Oscoop, Michigan State University, 
East Lansing, Mich 

Dr. Jonn S. RicHarpson, Ohio State University, 
Columbus, Ohio 

Dr. RoBERT STOLLBERG, San Francisco State College. 
San Francisco, Calif. 


» What Does SAF Do? 


The FSAF operates and cooperates in programs di- 
rected to science teachers and their “gifted in science” 
students. In its three years of operation to date, the 
Foundation has: 

A. Conducted the annual Science Achievement 
Awards for Students. Awards by geographic regions 
(8) and by grade levels (7-8, 9-10, 11-12) go to more 
than 500 students. Supported by grants from the 
American Society for Metals, the value of these awards 
(1955-56) is $10,000. The total ASM grant this year 
is $15,000. 

B. Conducted two West Coast conferences by re- 
search teams of 32 science and mathematics teachers. 
The 1954 conference at Oregon State College explored 
‘New Ideas for School Science Laboratory Exercises” 
(see February, 1955, issue of TST). The 1955 confer- 
ence at San Jose State College, California, (to be re- 
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ported in the February, 1956, issue of TST) dealt with 
the math hazards to success in high school science. 
These conferences have been supported by $10,000 
grants from the Crown Zellerbach Foundation. 

C. Conducted a research inquiry into the “needs and 


wants” of science teachers in working with students 
specially interested and gifted in science. This study 
was reported in Encouraging Future Scientists: The 
Situation. 

D. Produced three editions of Encouraging Future 
Scientists: Materials and Services Available. A bibli- 
ography of career information and guidance helps, the 
current edition will be sent to all NSTA members 
(8000); additional copies are available. 

E. Produced two other booklets to help teachers mo- 
tivate individual student activity; namely, /f You Want 
to Do a Science Project, and Encouraging Future 
Scientists: Student Projects. These booklets are avail- 
able at 50 cents each or 25 cents each for two or more 
copies sent to the same address. 

F. Produced the booklet, Careers in Science Teach- 
ing. Single copies or a few available free, this booklet 
is designed to encourage capable high school and college 
students to consider careers in the teaching of high 
school science. 

G. Encouraged summer employment of science teach- 
ers in science-based jobs in industry and laboratories. 
Over 10,000 contacts have been made (1954 and 1955) 
with personnel directors and employment offices. 
Several hundred science teachers were thus helped to 
“earn and learn.” The 1954 program has be2n reported 
in Chemical and Engineering News, Feb. 21, 1955. An 
evaluation of the benefits and hazards encountered in 
the summer of 1955 is now under way. 

H. Worked cooperatively with 25 colleges and uni- 
versities in providing summer research assistantships 
for science teachers. During the summer of 1955, ap- 
proximately 35 science teachers were thus placed. An 
evaluation of this effort is also currently under way. 
One teacher has already reported that he was offered 
and has accepted an Associate Professor appointment 
from his employing institution. 

1. Participated in many conferences on “the short- 
age of scientists and engineers.” Groups and agencies 
with whom FSAF has cooperated in this manner in- 
clude the Association of Military Engineers, the Re- 
search Committee of the National Association of Manu- 
facturers, the Thos. A. Edison Foundation, the Ameri- 
can Institute of Physics, and the National Research 
Council. 

Jj. Provided liaison and consultative services to other 
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groups and agencies engaged in planning or conducting 
science teacher-student programs. Examples are the 
Shell Foundation, National Science Foundation, Ameri- 
can Chemical Society, Oak Ridge Institute for Nuclear 
Studies, and several companies and corporations. 


» How Js FISAF Financed? 


The actual, operating budget of the FSAF arm of 
NSTA in 1954-55 was about $50,000. The projected 
budget for the current year is about $60,000. Of this 
amount, somewhat less than 10 per cent will come from 
the budget of “NSTA proper.” The other 90 per cent 
or so will come mostly from business-industry organi- 
zations whose concern about future scientists and engi- 
neers convinces them that a contribution of $500 to 
$3000, more or less, to FSAF is a good investment. 
During 1955, contributions of such amounts were re- 
ceived from 54 companies and organizations. This was 
an increase’ of 100 per cent over the number of con- 
tributors in 1954. 


» What Gives FSAF Jts Appeal? 


The outstanding asset behind FSAF is the NSTA 
membership. Supported by more science teachers than 
any similar organization in the world and through its 
departmental status in the National Education Asso- 
ciation, NSTA provides communication channels to 
28.000 of the nation’s high schools and practically all 
of the 60,000 teachers of science at junior and senior 
high levels. NSTA’s daily contacts and working rela- 
tions with the associations of secondary school prin- 
cipals, school superintendents, chief state school officers, 
mathematics teachers, and other NEA units are 
possessed by no other group. 


> What's Ahead in FSAF? 


The 1955 “reporting and planning” conference for 
FSAF was held September 15 in Washington. For 1956, 
the FSAF was advised to: 


assets 


1. Continue, and expand if possible, the Science 
Achievement Awards for Students. 
2. Continue the research-team 
ferences for Science Teachers. 

3. Continue the FSAF booklet services: 
titles were suggested. 

4. Continue the encouragement of summer jobs and 
research assistantships for science teachers. 

5. Continue the student chart-making contest 

6. Drop the “science teaching ideas” 
teachers, at least for the present. 

7. Launch a science publication for students. 

8. Step up the research activities of FSAF. 

9. Expand the advisory and consulting role of FSAF. 
10. Catalyze development of a name list of all U. S 
science teachers. 


type Summer Con- 


several new 


awards for 
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The Yew 
ALL-PURPOSE 


Teaching Projector 


Indispensable 
Equipment 

for the 
SCIENCE 
LABORATORY 








Vt Project: 


Standard (3'," x 4”) Lantern Slides 
Handmade Lantern Slides 
and with attachments: 
Two-Inch Slides Strip Film 


Microslides 


The New KEYSTONE 





OVERHEAD PROJECTOR 


KEYSTONE VIEW CO., Meadville, Pa. 


I should like a demonstration 
Keystone Overhead Projector. 


of the 


new 


| Reet daeoe 


(Schoo! )........... 


(Address )...... 
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EARTHWORM, THE FroGc, THE HuMAN, Three Unitexts 
Albert Wolfson. $3.20 each. Row, 
Peterson and Company. Evanston, Illinois. 1955. 


THE 
in Biological Science. 


The design of each of these soft-covered, 6% x 9% inch 
booklets is similar. The climactic feature of each booklet 
is a set of eight breath-taking color plates on transparent 
film representing a dissection of the animal—the bullfrog in 


natural size, the earthworm magnified ten times, and the 
human trunk reduced to one-fourth natural size. On each 
plate, the anatomical parts are clearly numbered, the cor- 


responding names being given together with some explana- 
tory notes on the same page below. Someone said about 
Mendelssohn's oratorio, Elijah, that it was an improvement 
on the Bible. One might similarly say that these exquisite 
plates, in a sense, are an improvement on the animals 
themselves 

In each booklet, the plates are preceded by diagram- 
illustrated text—the earthworm 20 pages, the frog 11 pages, 
and the human 20 pages. In each text, a brief motivating 
statement is followed by a description of the “body plan” of 
the and of its 


excretory, and nervous system 


animal digestive, respiratory, circulatory, 
The text ends with a brief 
discussion of the animal’s reproduction, ecology, and evolu- 
tion 


To expect a satisfying description of an animal's physicl- 


ogy, reproduction, and evolution in twenty pages is to 
expect the impossible. Of necessity, therefore, the texts 
leave much to be desired. Oversimplification can be mis- 


leading as is, for example, the use of the word “race” for 
the statement that the digestive 
“(1) break down the food into tiny partic'es (2) transfer 
these particles to the circulating fluids in the body 

The inside covers are utilized—the front cover to present, 
in very striking fashion, an overview of the organ systems 
of the animal, and the back cover to present an equally 
striking overview of the life cycle 

If it is true, that “a picture is worth a thousand words,” 
the illustrations in these booklets more than make up for 
the deficiencies in the texts and they render the booklets 


species, or as is organs 


suitable for both the high school and the college student 
of biology 
ZACHARIAH SUBARSKY 
The Bronx High School of Science 
Nex York, New York 
Science FOR WorK AND Piay. Herman and Nina Schnei 
det 154 pp $1.68 D. C. Heath and Company 
Boston, Massachusetts. 1954 
The first volume of the new Heath Elementary Science 
Series is carefully fitted to the language skills of a first- 
grade pupil. The activities described, the materials used, 
and the topics covered are all appropriate to maintain 
interest 


The first part of the book requires no reading skill. There 
The 


remaining portion of the text contains a reasonable number 


are captions to be read to the pupils by the teacher 
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of new words introduced at intervals and repeated often 
enough to become useful vocabulary. 

Science topics covered include aspects of health, living 
things, and brief contacts with light, fire, and weather. 
The illustrations of scientific principles were chosen from 
the experiences which a six-year-old would bring to school. 

The experiments, or pupil participation activities, are 
clear as to procedure and should bring about a clearer 
understanding of the principles being learned. This is true 
even on those pages which do not contain any words— 
an achievement for which the authors and _ illustrators 
deserve a special word of praise. All of the equipment 
needed to follow out the suggested experiments will be 
found in the classroom, or can be easily obtained with little 
or no expense. This is a fine book to serve as a child’s 
first introduction to the formal study of science. 

WILLIAM J. VAN HovuTEN 


Northport Public Schools 
Northport, New York 


Jer ArrcrArt SIMPLIFIED. 
Aero Publishers, 


Charles Edward Chapel. 176 pp. 
$3.75. Inc. Angeles, California. 


1954 


Los 


A new edition of a book first published in 1950 brings 
one up-to-date in the rapidly changing field of jet and 
rocket power. After two chapters dealing with general 
principles of jet propulsion and one chapter on each_of the 
four types of jet engines (athodyd, pulsejet, turboprop, 
and turbojet), the main portion of the book is devoted to 
a quite detailed description of the engines currently in 
production in the United States, and of the planes powered 
by these engines. The last chapters discuss and describe 
guided missiles and rocket-powered aircraft. Photographs 
and diagrams are used abundantly to illustrate the text. 

Due to the detail of description of individual engines, 
it wou'ld seem that the widest use of this volume would 
be as a supplementary or reference book where particular, 
rather than general information is needed. 

Jean McGrecor 
McKinley High School 
Washington, D.C. 


$2.25. 
1954. 


Walt FoR THE SUNSHINE. Glenn O. Blough. 48 pp. 
McGraw-Hill Book Company, Inc. New York. 
Wait For The Sunshine is the story of spring in Sunfield. 

Through the eyes of Pete and the farmer, the florist, the 

miller, and the baker, the children discover the role of sun- 

shine in their lives. 

In his usual easy manner, Glenn Blough has presented 
the essentials of photosynthesis in such a simple way that 
it should no longer be a problem for either teachers or 
children. 

By using the technique developed in the story of The 
House That Jack Built, Mr. Blough tells the story of a 
glass of milk, the lumber in a house, and a loaf of bread 
from the water, carbon d'‘oxide, chlorophy!, and sunshine 
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GRAPHIC SURVEY OF PHYSICS 


By Alexander Taffel 
ERE IS A LONG-AWAITED TEXT in Physics written 


by a teacher-author who has gained a national reputa- 
tion for his ability to present this traditionally formidable 
subject in a form which average students can read with 
understanding and enjoyment. 

GRAPHIC SURVEY OF PHYSICS illuminates the essen- 
tials of Physics through simple explanation and ingenious 
visualization. In remarkably compact but authoritative form, 
it covers basic concepts and facts indispensible for a sound 
understanding of Physics. 

Throughout, the author emphasizes the key importance 
of Physics in modern life, and its value in understanding 
our environment. 

COLOR is used with rare effectiveness in this text to en- 
hance the teaching power of numerous diagrams and illus- 
trations notable for their clever design and superb execution. 
COLOR also focuses attention on basic laws and generalizations in the text where it is a means of 
clarifying and reinforcing ideas. 

GRAPHIC SURVEY OF PHYSICS is outstanding for the abundance and quality of its exercise materials which follow 
each chapter. The text is as up-to-date as a Geiger counter! It presents every development in Physics within the scope of 
elementary courses, including such topics as nuclear fission, radar, jet propulsion, three-dimensional movies and television. 

Teachers will find this book unequalled as a compact basic text—one which gives students everything they need. At the 
same time, it overcomes their natural reluctance to carry and study “big” books. In the low-priced paper edition, it also 


serves effectively as a supplementary text to clarify the subject throughout the year, and as a means of recapitulation and 
review. 


JUST PUBLISHED 





Net class price, with Key: Paper $1.00; Cloth $1.80 





Other titles in the popular Graphic Survey Series . . . 








Graphic Survey 


of SCIENCE 
LEMKIN 


THIS DISTINCTIVE, NEW (1954) 
textbook realistically recognizes the 
needs and limitations of today’s typi- 
cal beginning students. Designed to 
meet the requirements of all school sys- 
tems, it skillfully presents the core 
material of the ninth-year General Sci- 
ence course, in a compact, well-bal- 
anced form. 

A wealth of clear diagrams and car- 
toon illustrations dramatize the subject 
matter. Color is used to highlight key 
points and enhance teaching power. 
Ample exercise material follows each 
chapter. 

Net class price, with Key: 
Paper $1.00; Cloth $1.75 


Graphic Survey 


of BIOLOGY 
WECKSTEIN & DELEON 


WIDELY ADOPTED FOR CLASS.- 
ROOM USE, this notable text provides 
a concise, authoritative survey of high 
school Biology. Teachers testify that 
even students of limited ability can use 
this book effectively. 

It includes the most recent develop- 
ments in such fields as antibiotics, can- 
cer, heredity and narcotics. Many dia- 
grams and cartoon visualizations are 
used to convey information and drama- 
tize basic concepts. Color is employed 
in the illustrations to emphasize an4 
clarify key material. Classroom-tested 
exercises are included. 

Net class price, with Key: 
Paper $1.00; Cloth $1.75 


Graphic Survey 


of CHEMISTRY 
LEMKIN 


ACCLAIMED BY SCIENCE TEACH 
ERS throughout the country. this au 
thoritative text is distinguished by a 
clear, concise style, meticulous accu 
racy, and sparkling visual material. 
Emphasis is on essentials in driving 
home key facts and ideas. 

This highly usable text presents the 
most recent advances in chemistry 
(both theoretical and applied), on a 
level suitable for high school students. 
Visualizations with effectively 
supplement the text, and clarify im 
portant points. Abundant exercise ma- 
terial is provided. 


color 


Net class price, with Key 
Paper $1.00; Cloth $1.75 








By William Lemkin 





| sust PuBLisHeD | MY GROWTH IN SCIENCE—sicrn yess" 


TWO OUTSTANDING NEW BOOKS DESIGNED for science instruction in junior high schools. These 
texts reflect the latest, most widely accepted ideas regarding science instruction at these grade levels. 
Drawings, diagrams and original cartoons provide graphic interpretations, and clarify essential ideas. 


7th Year—Net class prices: Paper 60¢; Cloth $1.20 © 8th Year—Paper 65¢; Cloth $1.44 


OXFORD BOOK COMPANY - 222 FourTH AVENUE + NEW YorK 3 
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that were essential for its production. 
delightful drawings complement the text. 


Jeanne Bendick’s 


Grace C. Mappux 
Assistant Supervisor of Science 
Cleveland, Ohio 


ScIENCE FOR Everypay Use. Victor C. Smith and B. Bernarr 
Vance. 737 pp. $3.80. J. B. Lippincott Company. 


Chicago, Illinois. 1954 (Third Edition). 


This comprehensive general science text for use in a one- 
year course in the 8th or 9th grade will appeal to the busy 
science teacher who wishes to provide adequate challenges 
to the better students as well as satisfying experiences to 
the less gifted. A sufficient number of directed and purpose- 
ful activities are suggested in the six well-organized units 
with their six daily lessons for each of three quarters, so 
that no extra workbook is necessary. 

Up-to-date material on atomic energy, jet planes, and 
television have been included, but measurement and the new 
method of artifical respiration seem to have been overlooked. 
The listing of science principles and related ideas helps to 
take the emphasis off the learning of facts. The “daily 
study tests” and the vocabulary lists help to consolidate 
what has been learned, but the tests might be improved 
by the inclusion of multiple-choice answers to avoid the 
vagueness of comp!letion-type questions. 

The accompanying Teacher’s Handbook contains many 
helpful suggestions such as lists of appropriate filmstrips 
and films which may be integrated with the text to provide 
maximum benefits to the pupils. 

Pau R. Doe 

Franklin D. Roosevelt High School 

Hyde Park, New York 
Tue Swans or WILLow Ponp. Olive L. 
$2.00. William Morrow and Company, Inc 
1 


Earle. 64 pp. 
New York. 


There are two reasons why this book deserves a place on 
the shelves of the home and school library. It relates in 
pictures and words a well-written story about the life of 
a swan family during one year. It will also be useful as 
book for children who are curious about the 
habits, and instincts of one species of water- 


a reterence 
adaptations 


birds 
June E. Lewis 
State University 
Plattsburgh, New York 
EXPLORING ScreENcE, Book ONE and EXPLORING SCIENCE, 
Book Two. Walter A. Thurber. (Book One: 160 pp 
$1.72; Book Two: 176 pp. $1.88.) Allyn and Bacon, 
Inc. Boston, Massachusetts. 1955. 


These two books are the first 
graded elementary 


to be released in a new, 
science series from Allyn and Bacon 
Since these books are intended as part of a series, this review 
will not be able to analyze certain factors such as con- 
tinuity, development of concepts through the grades, and 
total content structure. 
to the usefulness of the 
books 

In Books One and Two, Dr. Thurber takes youngsters 
through experiences in several areas of science. In Book 
One, floating, magnets, color, rain, 
and several sections on plants and animals. In Book Two, 
there are sections on thermometers, gravity, mirrors, elec- 


There are, however, many clues 


series to be found in these two 


there are sections on 
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tricity, machines, wind, and more sections on plants and 
animals. The topics are treated in a manner designed to 
help children probe problems in these areas. 

A particularly useful aspect of these books is the abun- 
dance of activity material. To his credit, Dr. Thurber avoids 
using the same activities one sees over and over again in so 
many elementary science series. 

Dr. Thurber has intended these books to be used basically 
and almost exclusively as texts. Therein lies their major 
limitation, in the opinion of this reviewer. These books 
cannot be used easily as resource books to help children 
answer questions independently that arise in the course of 
other classroom or out-of-school pursuits. They lack 
enough informational material to help children solve prob- 
lems that are not directly raised by the text. 

The illustrations are clear and the pages uncluttered. The 
suggestions in the Teacher’s Editions are helpful. Dr. 
Thurber has made a significant contribution to the field 
in his new series. 

J. Myron ATKIN 
University of Illinois 
Champaign, Illinois 


Att Aspout THE INSECT Wor LD. 


Ferdinand C. Lane. 141 pp. 
$1.95. Random House, Inc. 


New York. 1954. 


Boys and girls in the intermediate and junior high grades 
will find this book an interesting source of exciting adven- 
ture in which they will discover many curious facts about 
their friends and foes among the members of the insect 
world . . . from friends who make honey to foes who eat 
our crops and homes. 

Dr. Lane has accomplished the seemingly impossible by 
presenting in an understandable manner, within the space 
of only 136 pages, some of the hard-to-believe facts con- 
cerning a representative cross-section of the many and 
varied members of this fascinating branch of the Animal 
Kingdom. 

With 72 two-color illustrations, the book is designed 
to hold the reader’s interest at a high level whether he is 
a beginner or someone who believes that he already knows 
“all about the insect world.” 


PAu R. Dog 
Franklin D. Roosevelt High School 
Hyde Park, New York 


INTRODUCTION TO PLANT TAXONOMY. 
rence. 179 pp. $3.25. 
York. 1955. 


George H. M. Law- 
The Macmillan Company. New 

Every college student of biology soon realizes the neces- 
sity of adequate classification, and this recent publication, 
since it points out the need for much additional work in 
plant taxonomy, should incite workers in its field to renewed 
efforts. The early pages of the book show several systems 
of classification, such as Engler’s, Bessey’s, Hutchinson’s, 
and others. This well serves as a basis for the statement, 
“There is no universally accepted definition of what a 
species is.” The chapter on “Plant Structures” is especially 
good. Chapter VIII is of special interest to teachers who 
like a historical approach to science. 

This book can well be used in such courses as basic 
biology, general botany, and plant taxonomy. The glossary 
of approximately 1200 defined terms is a handy reference. 


Frep A. HANAWALT 
Otterbein College 
Westerville, Ohio 
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How to put the 


Ever try to roll a hex-shaped item? 

That’s why we put hexagonal bases on the 
Pyrex graduated cylinders we make for lab 
use. The hex means more stability, no-roll 
longer life for your cylinders. 

But, the base is an obvious feature—one of 
those Corning “extras” that comes from years 
of design experience. Of more importance is 
the accuracy you get with Pyrex graduated 
cylinders. 

Each cylinder is individually calibrated and 
graduated. And whether you require cylinders 
to meet A.S.T.M. Standards or Bureau of 
Standards accuracy, there is a Pyrex cylinder 
to serve your purpose. 

The LiFeETIME RED calibrations on certain 
models provide exceptional legibility. These 
graduations are permanently etched through a 
red layer of glass—cannot be affected by scratch- 
ing or loss of filler. They stand out clearly, 
make for easy reading. 

All Pyrex cylinders have fire-polished, chip- 
resistant rims. And, being made of Pyrex brand 
glass No. 7740, they stand up under chemical 
attack, thermal shock and physical knocks—pro- 
vide years of dependable, economical service. 








on cyl inder costs 


A special beaded rim below the pourout on 
Catalog No. 3046 is extra insurance against 
breakage since it keeps the lip from being a 
point of contact. 

PyREX cylinders come in shapes, sizes and 
types to meet every laboratory use. Details (in- 
cluding prices) are spelled out in Bulletin LP34: 
“Laboratory Glassware.” This 200-page cata- 
log also contains information on the complet 
Corning line of laboratory glassware. Send for 
your free copy. 

Order Pyrex cylinders from your regular 
supply dealer. The day you get your first deliv- 
ery is the day you start putting the hex on 
cylinder costs. 


Corning Glass Works 
Corning, New York 





1., 2., 6.—No. 3046—LireTiMe Reb, gradu- 
ated, single metric scale with pourout, hexa- 
gonal base, and reinforcing bead. 

3., 7.—No. 3042—LireTiMe RED, graduated, 
single metric scale with pourout and hexag- 
onal base. 

4.—No. 2982—Graduated, single metric scale 
with penny head $ stopper and hexagonal 
base. 

5.—No. 3022—Graduated, single metric scale 
with pourout and hexagonal base. 
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... the tested tool of modern research 
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PLATINUM METALS. 
Available free from the Audio-Visual School Service, 48 E 


50-frame filmstrip, 1955. B & W 


29th St., New York, N. Y 
Nickel Company 


Sponsored by the International 


Recommendation: Suitable as enrichment material in gen- 


eral science, chemistry, or social studies 


Content: Shows the importance and varied benefits derived 
through the use of the Platinum Group metals in everyday 
life. It visualizes the history that led to the discovery, 
separation, and utilization of this group of metals. The 
historical portions of the filmstrip are largely photographs 
of dioramas created in the preparation of an educational 
exhibit on the platinum metals which was shown for more 
than a year at Philadelphia’s famous Franklin Institute. 


Evaluation: The organization was not very good. It was 
felt that at best this material might be used only for 
supplementary study or to furnish some historical back 
ground in chemistry A Teacher’s Guide is included 


o o oe 


HONEYBEE: A SOCIAL INSECT. sound, 1955 $27.50 
B & W, $55 Color 


Building, Chicago, Il 


6 min 


Coronet Instructional Films, Coronet 


Recommendation: Suitable for biology and general science 
classes on the junior and senior high school levels 


Content: Honeybees are seen as a typical example of social 
insects in that: (1) they cooperate with each other; (2) 
there is a division of labor; (3) they live together in a com- 
mon community. While observing these characteristics, the 
film shows the activities of the bees, their complete meta- 
morphosis, and their economic importance 


Evaluation: The film used excellent photography for many 
close-ups of the activities of the insects. Although the black 
and white version is good, color would be very valuable 
Well organized and presented, but the sound was poor and 
hard to understand. A Teachers’ Guide accompanies the 
film 


¢ o o 
CHARACTERISTICS OF PLANTS AND ANIMALS. 


1954 Color Audio-Visual Center, 
Bloomington, Ind 


11 min. sound, 
Indiana University, 


Recommendation: Excellent for use in introductory biology 
at the high school level 
in junior high school 


May also be used in general science 


series of films. 
Shows the reason why spontaneous generation of life was 
first accepted, and then illustrates Pasteur’s experiment to 
show that life develops only from other life. The life 
processes: motion, sensitivity, reproduction and growth, and 
food-getting are compared in plants and animals. The film 
concludes with a review of cells and their funct’ons 


Content: One of the “Continuity of Life” 


OCTOBER 1955 


Evaluation: Very well put together and interesting to view. 
Should be valuable as a discussion stimulant in introducing 
the concepts above to a class starting this unit. Photography 
and sound are good 


o o o 
ASEXUAL REPRODUCTION. 11 min. sound, 1954. Color. 
Audio-Visual Center, Indiana University, Bloomington, Ind. 


Excellent for high school classes in 
Could be used as a general introduction and as 
a part of a unit dealing with reproduction. 


Recommendation: 
biology. 


Content: One of the “Continuity of Life Series” of films. 
Illustrates the unbroken line of ancestry from ancient times 
by showing briefly the evolution of the horse. Explains 
sexual reproduction by showing the union of gametes. 
Asexual reproduction is discussed in terms of: fission; out- 
growths, such as budding, runners, underground stems, and 
cuttings; and spores. It concludes by showing how some 
plants and animals reproduce by both methods. 

Evaluation: Very good film; interesting and informative. 
Should be the basis for excellent discussion. Should stimu- 
late much interest in a topic in which students are very 
interested. 


o ° o 


AIR ALL ABOUT US. 
Color. 


11 min. sound, 1955. $55 B & W, $110 
Coronet Instructional Films, Coronet Building, Chi- 
cago, Ill. 

Recommendations: Suitable for science and social studies 
in the primary and intermediate levels of the elementary 
SC hool. 

Content: Introduces basic concepts about the physics of 
air. While watching a feather float downward, David be- 
comes aware of the ocean of air surrounding the earth. In 
experimenting with a balloon, he learns that air exerts pres- 
sure in all directions. This information helps him explain 
the use of air pressure in suction cups, bicycle and auto- 
mobile tires, a car lift, and an airplane wing lift. It em- 
phasizes that air all around us can be put to use in many 
ways. 

Evaluation: Excellent content and organization. Pho- 
tography and sound are good. Should stimulate much dis- 
cussion among children introduced to these topics. A Teach- 
ers’ Guide accompanies the film 


o °o °o 
MIRACLE OF MOLD. 9 min. sound, 1954. $35 B&W 
Educational Films, 205 E. 43rd St., New York 17, N. Y 


Most useful for grades nine through 
Could be used with units on Microbiology, Molds, 
Disease, Research in Science, and in vocational counseling. 


Sterling 


Recommendation: 
twelve. 


Content: Shows the discovery of terramycin and the ap- 
plication of large scale manufacture to its production for 
the medical and agricultural world. Demonstrates the pri- 
mary tests on many soil samples to isolate an antibiotic. 
Shows the standardization of dosage on chick embryos. 
Explains the use of this drug in disease control and as a 
nutritional supplement for meat animals. 


Evaluation: This film seemed to stress the values and con- 
tributions of the pharmaceutical industry to excess. Some 
members felt that this was excess advertising. The film 
could be used for general showing to adult groups, as well 
as for schools. The photography and sound were average. 
Content was well organized, and the presentation was good. 
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B® The ConNEcTICUT SCIENCE TEACHERS ASSOCIA- 
TION has scheduled a meeting for October 28 in Bridge- 


port. The Association is fortunate in having as speaker 
for the meeting Dr. Paul Brandwein. 

CSTA has in the mill two publications. The first, 
Proceedings of the First Connecticut Conference on the 
Teaching of Science, comes as a result of the highly 
successful conference held last April. With the theme, 
“A Growing Science Curriculum for the Growing Child,” 
the conference encompassed all grade levels of science 
teaching. Robert Cohen, of Wesleyan University, will 
edit the second booklet, Science in Our Culture: A 
Bibliography in the History, Philosophy, and Social 
Aspects of Science for Schools and Colleges. Wesleyan 
University is cooperating on the project by printing 
both booklets at no cost. 

B® Many of the members of the Detroit BIioLocy 
CLvuB will travel to Higgins Lake Conservation Training 
School Headquarters, Roscommon County, the week-end 
of October 27. Here they will take part in the Biology, 
Conservation, and Elementary Science section pro- 
grams of Region 1 and 2 of the Michigan Education 
Association. The theme for these meetings will be, 
“Our Conservation Heritage, Whose Responsibility to 
Tell the Story?” There will be discussions by experts 
in the field on how to inform citizens about conserva- 
tion goals and practices through the use of television, 
radio, newspapers, magazines, the classroom, and field 
trips. 

B® The West VIRGINIA SCIENCE TEACHERS AssociA- 
TION is working with the Oak Ridge Institute for Nu- 
clear Studies in planning and conducting a workshop on 
science fairs. The workshop will be held in Novem- 
ber. NSTA has endorsed the program and is supplying 
the dinner speaker. Our representative will be Profes- 
sor John B. Chase, Jr., of the University of Virginia 

B® Recently NSTA has embarked on an effort to 
establish contacts with more state and local science 
teacher associations. Working largely through State 
Directors, NSTA hopes to improve communications and 
working relationships with more local groups. Also, 
through this effort, state science associations will be 
alerted to the possibility of affiliating with NSTA. 

B® The FLorma AssociATION OF SCIENCE TEACHERS 
has recently accepted responsibility for coordinating 
all science fair activities in the state. The proposed 
plans call for a steering committee composed of three 
university members and five FAST members. The state 
will also be organized into district and local committees 
to meet the needs of individual communities on ele- 
mentary, secondary, and college or university levels. 
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GESTS) MICROSCOPES 









A DISTINGUISHED LINE OF 


AMERICAN-MADE LOW-COST 
SCHOOL MICROSCOPES. 
LABORATORY SIZE, WITH 
LARGE, PROFESSIONAL _IN- 
CLINING STANDS, PRECISE 
INTERCHANGEABLE OPTICS. 
INSTRUCTION MANUAL FUR- 
NISHED. QUANTITY  DIS- 
COUNTS TO SCHOOLS. 
MODEL F—100 to 725X $92.50 
Parfocal triple nosepiece. Condenser stage with iris diaphragm. 
Coarse and fine adjustment. 
MODEL G-3—100 to 400X $59.00 
Triple divisible objective. Substage diaphragm turret Most 
economical high school microscope 
MODEL S-2—75 to 250X $33.50 
Double divisible objective Simple and efficient for elementary 
science use. 
MODEL A—15, 45 and 75X $47.50 
Sturdy, Standard-sized, with wide field, sharp vision Excellent 


for nature study 


SUBSTAGE LAMPS AND OTHER 
ACCESSORIES 


Write for literature to Dept. ST 


TESTA MANUFACTURING CO. 
10122 E. Rush St., El Monte, Calif. 














Critical Years Ahead in Science Teaching is again available 
for distribution without cost through the kindness of the 
Carnegie Corporation. Copies may be obtained by writing 
Mr. Elbert Weaver, Phillips Academy, Andover, Massachu 
setts. 


Self-addressed stickers for envelopes are appreciated 
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9th Grade 


Jet | YOU AND SCIENCE 1955) 


Whrkbook | EXPERIENCES IN SCIENCE: 2nd Edition (1955) 
by Paul E. Blackwood 


<Jests | NOW READY—Form A and Form B Test Booklets 


8th Grade 


Jet | YOU AND YOUR INHERITANCE 


Tests Separate Booklet of Teaching Tests 


7th Grade 


Jt | YOU AND YOUR WORLD 


Tests Separate Booklet of Teaching Tests 

















Just A Teacher’s Manual for the Science for Better Living Pro- 

P bi hd | gram is now available. Useful approaches to the teaching of 
's > R ae : 

—— | General Science for use with all three of the above texts. 





HARCOURT, BRACE and COMPANY © New York 17 * Chicago 1 











...an up-to-the-minute 


PERIODIC TABLE OF THE ELEMENTS 


“Periodic Table of the Elements wert 
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No. 12051 @ 


@ No. 12053 











This all-new chart has been prepared from the standpoint of up-to-date placement of 
atomic weights and atomic numbers in relation to the symbols and the elements. It is 
easy to use, provides desired information at a glance, and is accurate. Information con- 
forms to recommendations of the American Chemical Society Committee on Atomic 
Weights and the Commission on Atomic Weights of the International Union of Pure and 
Applied Chemistry. Lithographed in dark blue and red on heavy plastic coated paper 
(washable). Metal bound top and bottom with eyelets for hanging. 





No. Size 29” x 59”. Each space contains: Atomic symbol @ Atomic number e¢ 


12 05 1 Name of element * Atomic weight or mass number. ‘4° 0 


ACCURA [fF Packed in heavy tube. Price, each 


No Same as No. 12051 except that each space also contains: Electronic configuration 





12053 ® Natural occurring Isotopes (stable and unstable in the order of their abundance) @ 
Principal oxidation states © Valence electrons ©@ Melting point @ Boiling 
point © Density 
Packed in heavy tube. Price, each 


COM, LE, (4 For student notebooks. Same as No. 12051 but reduced to 84%” x 11” in black only; 


punched for 3-ring binder. Back of chart gives list of common oxidation potentials 





and a graph of oxidation states (chemical valence) vs. atomic number. 
Package of 100 


' CENTRAL SCIENTIFIC COMPANY 
Available for 1718-0 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
immediate shipment + « » one dependable source of CHICAGO NEWARK BOSTON WASHINGTON ODETROIT SAN FRANCISCO 


supply for everything you need in 
ciate inttemedie ead téber- SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


ot pplies. O 15,000 it 
Order today atory supplies, Over 15,000iems | PEFINERY SUPPLY COMPANY 


houses. 621 EAST FOURTH STREET © TULSA 3,O0KLAHOMA 
Ee 2215 MeKINNEY AVENUE @ HOUSTON 3,TEXAS 








